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Do It With Machines 


JOHN H. PATTERSON, founder 
of the National Cash Register Com- 
pany, was a strong believer in the 
impelling power of good mottoes. 


One of these that he had painted in 
large letters under the eaves of one 
of the five-story buildings was: 


A man should not be employed 
at a task a machine can perform. 


From a humanitarian point of 
view, human effort and human en- 
durance should not be taxed with 
tasks that can as well or better be 
done mechanically. 


When the operation is one that a 
machine can do, and it has to be 
repeated often enough and _ times 
enough so that considerably less 
human labor will be spent in produc- 
ing, maintaining and operating the 
machine than the machine will save, 
the mechanical operation is war- 


ranted not only from a humanitarian 
but from an economical point of view. 


The record of human progress is 
full of short-sighted attempts on the 
part of those whose occupations 
would be disturbed or whose interests 
would be affected to prevent, some- 
times even by violence, the substitu- 


tion of 


mechanical for manual 


processes. 


It is hard for one who sees himself 
being put into the discard and his 
knowledge of and proficiency in a 
certain line rendered unremunerative 
to see and acquiesce in the general 
benefit of such a change. 


But to lighten the labor of the race 
is real progress. To make available 
more product with less human labor 
means the possibility of more of the 
good things of life for everybody. 


And many more people now find 
profitable employment in any of the 
trades that have 
been affected than Ly 
when the work was ‘F]-_/oys 


done by hand. 
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Enlarged Narragansett Plant 


Embodies Unusual Engineering 


Features 


By D. H. COUCH*® 





TEW 35.000-kw. turbine in South 
| Street Station of the Narragansett 
Electric Lighting Company bleeds up 
to 60 per cent of the throttle steam for 
feed heating. Steam at 375 Ib. and 
200 deg. superheat supplied by four 
20.000-sq.ft. boilers of latest: design. 
These burn pulverized fuel and are 
equipped with three different types of 
air preheaters. Old section of plant, 
running partly on stokers and partly 
on pulverized fuel, also equipped for 
oil on certain boilers. Steam tie to new 
section through reducing valve and 
desuperheater, New turbine exhausts 
to world’s largest single-body jet con- 
denser. Huge hot-process softener used. 





completion of a 35,000-kw. 
South Street Station of the 
Electric Lighting Company in 
Providence, Rhode Island, is one of the most interest- 
ing of the country’s large stations from the engineering 


ITH the recent 
addition, the 
Narragansett 


point of view. It exhibits in a single structure three 
types of firing (pulverized fuel, stokers and oil burn- 
ers), jet-condenser operation and water softening on a 


large scale, air preheaters of three different types, the 
latest equipment and furnace design for pulverized coaf, 
a novel heat balance to meet a special condition and the 
tving together of two station sections operating at 
different steam pressures and temperatures. Growing 
load, rapidly changing engineering practice, local water 
conditions and a special fuel situation are the principal 
causes for the unusual layout, as will be explained. 

Changes of special interest started back in 1921. 
In 1920 the plant generating capacity was 80,500 kw. in 
five units. All exhaust to jet condensers, the corrosive 
the Providence River 
densers impracticable. 


water of making surface con- 

Steam for these turbines was furnished by 24 water- 
tube boilers, twenty of these having 6,000 sq.ft. of heat- 
ing surface each and four 4,400 sq.ft. All were fired 
with underfeed stokers. The steam pressure was 210 
lb. and the superheat 125 deg. These boilers are 
numbered 1 to 24 in the accompanying plan view of 
the station (Fig. 1). 

Because of a rapid increase in load, a second 45,000- 
kw. cross-compound turbine was installed in the early 
part of 1921. The increased steam demand was antic- 
ipated by the installation in 1921 of eight more 6,000- 
sq.ft. boilers (Nos. 25 to 32). These were equipped 
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The large stack marks the new boiler house 


With mechanical oil burners. During the same year 
all the remaining boilers were changed over to oil. 

This change to. oil the logical result of ar 
unusual fuel situation. The price of coal—always high 
in New England—rose to a prohibitive level in 1920 
because of strikes. At the same time the establish- 
ment of an oil refinery in Providence made possible a 
very favorable two-year contract for fuel oil. Under 
the existing conditions the change to oil resulted in a 
large net saving. 

But conditions changed; oil went up and coal came 
down until, in 1924, a change back to coal became imper- 
ative from the point of view of economy. 

This was easily accomplished in boilers Nos, 1 to 
24, as the stokers had been left in place and bricked 
over for oil burning. The burners and brickwork were 
removed and the stokers restarted with little expense. 

The last eight (Nos. 25 to 32) having no 
stokers, it was decided to equip them for pulverized 
fuel. Experiments with pulverized fuel had been 
started on Nos. 22 and 24 back in 1921, using a single 
unit ball-type mill for the two boilers. 

In putting these eight boilers onto pulverized fuel, 
much pioneer work was done, the horizontal Couch- 
type burner with short flaring flame being developed 
to keep down furnace volumes without undue deteriora- 
tion of the refractories. These boilers have 0.36 cu.ft. 
of furnace volume per square foot of water heating 
surface and are regularly operated at from 23,000 to 
27,000 B.t.u. per cu.ft. Lack of stack draft prevents 
going above the latter figure. Although no water o1 


Was 


boilers 


air cooling is used on the walls, these furnaces have 
operated with little maintenance expense. 

In 1924 the increasing load resulted in plans fo 
The amount of condensing water 


enlarging the station. 
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available limited the additional capacity to about 35,000 
kw. It was decided to install this in a single gener- 
ating unit. The boilers of the old plant, being unable 
to handle the full generating capacity of the old tur- 
bines without loss of efficiency due to overloading, called 
for the installation of boiler capacity somewhat in 
excess of the requirements of the new unit. 

The plan selected specified four large boilers burning 


Co 


The whole question of condensing and makeup water 
was given reconsideration. Because of the corrosive 
nature of the river water it was decided to adhere to 
the use of jet condensers. The new unit was equipped 
with the largest single jet condenser so far constructed. 

In the old plant no water treatment had been used 
beyond the introduction of soda in the feed-water heat- 
ers. In spite of the low amount of hardness in the 

city-water supply used for 





ELEV. 32300 























makeup (less than three 
grains total solids per gal- 
lon) the rigorous operating 
conditions in the new 
boilers—particularly in the 





water screens —and the 
fact that jet condensing 
necessitated about 60 to 90 
JA Ba per cent makeup, made a 
pod 8 softener advisable. The 
( a ° = single hot-process continu- 
: ous softener now installed 
| By . 7 
a | J Dit ctachanenies A * has a capacity of 700,000 
a { el PE . i as 
eed \FLUE GASES | ee -<ipiidiniyines | d_ELEv 103.00 __ 4 . Ib. per hour. 
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»~ AN ' oe | \ J ’ of " k . . . . 
| Pe nua for heating the feed for 
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|ELEV .)79.00 A KS . . 
4 iS new boilers. The old tur- 
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PREHEATED AIR 
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bines not being adapted to 
| bleeding, the new generat- 
| 


ing unit was designed for 
a degree of bleeding hither- 
to unheard of in centra! 
stations of this size. This 
unit is bled at three points, 
and, under certain condi- 
tions, discharges to the con- 


Vy; : 





PREHEATED AIR TO 
FURNACE WALLS 








denser only about 40 per 
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cent of the steam supplied 
at the throttle. 


















































MAINS | / Following this outline of 

i. vdLulke tooo by FT | general developments since 

R KS mi: NS 1920 and their effect upon 

a | screen 4 \ the design of the station, 

| Fi { sev woot WATE | iH MN a brief systematic descrip- 

| & iN ia / | {||prow tion of the main features 

4 SY \= : Howe e of the latest addition will 
| | "ASH GATES . = \ be of interest. 

ee; th a The old coal - handling 

=e ee aay a a a 2 —k system, consisting of hoist- 

~ Z ++ —* mint hnthmenl a ing tower (on water front), 

and bucket, storage and 

Fig. 2—Cross-section through new boiler house. There are four boilers reclaiming aaa inte " 

being remodeled, but is 


pulverized fuel and equipped with air preheaters. 
Advances in engineering practice called for a higher 
pressure than that used in the old plant. <A pressure 
of 375 |b. (200 deg. superheat) at the boilers was 
selected and provision was made to tie in with the old 
mains through a reducing valve and desuperheater 
The plans included a single steel stack to handle the 
four new boilers and a coal-preparation house of suffi- 
cient capacity to serve not only the new boilers, but 
the eight smaller boilers previously equipped for pul- 
verized fuel. 


now in use delivering coal 
to a belt conveyor which carries it over a magnetic 
tramp-iron-separating pulley to belt conveyors above 
the overhead bunkers in the coal-preparation house. 
The present bunker capacity is about 900 tons. 
Passing through driers of the Trenton Channel type 
(heated by boiler steam through a reducing valve), the 
crushed coal flows to three 15-ton roller-type mills. 
Their “cyclones” deliver to two screw 
two 8-in. coal transport lines to the boiler house 400 ft. 
away. 
Rising to the top of the new boiler house, 


the coal 


pumps serving 


pl] 
bo 


th 


th 
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pipes discharge into four 80-ton bunkers, one for each 
boiler. Branches run to the old boiler house to supply 
the eight old boilers previously mentioned. 

Each boiler has eight burners passing downward 
through an extension arch on the second-floor level. 

The boilers are of the cross-drum, horizontal, sec- 
tional, water-tube type with sinuous headers. The 4-in. 
tubes are 22 ft. long and are arranged in rows 36 tubes 
wide. Two of the boilers are 18 tubes high with 17,084 
sq.ft. of water-heating surface each (not including wall 
or bottom screens), and two are 20 tubes high, having 
18,755 sq.ft. of water-heating surface. Of the 1,650 
sq.ft. of screen surface in each boiler, 670 sq.ft. is set 
lush in the side walls, while 980 sq.ft. is across the 
bottom of the furnace and in front of the rear wall. 

As already mentioned, the steam pressure is 375 Ib. 
it the boilers. To insure 200 deg. superheat, in spite 
if the expected cooling action of the water screens, an 
inusually large interdeck superheater (4,316 sq.ft.) was 
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counts for the use of 18-high boilers with these instead 
ot the 20-high boilers used with the plate-type and 
tubular preheaters. 

With the rotating preheaters the forced and induced- 
draft fans are integral with the preheaters, while indi- 
vidual forced and induced-draft fans are used on the 
other two boilers. All fans are driven by 2,300-volt 
slip-ring motors with push-button control. Two motors, 
one small and one large, are used on each individual 
induced-draft fan. When the speed rises to 290 r.p.m., 
the load automatically shifts from the small to the large 
motor, the latter carrying it on up to 440 r.p.m. 

Two ducts carry preheated air down along the back 
of each furnace. Entering the various belts of the 
double wall, it passes around the furnace and then into 
the combustion space through openings in the front 
wall. Primary air for the burners is drawn off by 
motor-driven fans from the preheated-air ducts. 

A single steel stack of 19 ft. internal diameter and 























Fig. 3—Regenerative air heaters. 


installed above the sixth row of tubes. Superheats 

‘tually obtained run around 225 deg. at 200 per cent 
of rating. 

The boilers are of impressive size, the center of the 
rums being about 70 ft. above the ashroom tloor. The 
urnace volume under the 18-high boilers is 15,000 cu.ft. 
lor the 20-high boilers it is 12,680 cu.ft. 

To permit testing the evaporative capacity of the 

reens, one boiler is equipped with an auxiliary drum 
divided by a cross partition at the center. One end of 
this drum supplies water to and receives steam from 
the side-wall screens. The other end serves the rear 
wall and bottom screens. Provision is made for sep- 
urate metering of the steam from each end of the 

ixiliary drum. 
The new boiler house will serve as a proving ground 

' air preheaters. Three types, regenerative, tubular 

d plate, have been installed. Each of the 18-high 
boilers is equipped with two air heaters of the rotating 
teyenerative type. These have 40,000 sq.ft. of regen- 

itive heating surface each, a total of 80,000 sq.ft. per 
boiler. Of the remaining two boilers one has a 14,961- 
sq.ft. tubular air heater with air flowing up around the 
tides, and the gases passing down through them. The 
other 20-high boiler has a counterflow plate-type pre- 
iter with 14,100 sq.ft. of heating surface. 
Preheaters are used instead of economizers to take 
| advantage of the bleeding cycle. The greater heat- 
overing capacity of the regenerative air heaters ac- 





Fig. 4—Drum and pulverized-coal feeders on one of four new boilers 


rising 317 ft. above the street level, serves the four 
boilers. It is supported on the boiler-room steelwork 

Fig. 5 shows the heat-balance system employed. 
Its outstanding feature, as already noted, is the use of 
bled steam from the new turbine to heat feed water 
for the entire plant. 

The use of jet condensers makes primary heaters 
essential for economy. The water is heated successively 
by the turbine-oil cooler, generator, air cooler, primary 
heater, air-pump_ inter-condenser, fourteenth-stage 
heater, air pump and gland steam after-condenser, 
twelfth-stage deaerating open heater (on softener) and 
eighth-stage heater. The final feed temperature is 
around 325 deg. F. 

A special connection permits supplying steam to the 
open heater from the eighth stage when low load forces 
the twelfth-stage pressure below atmospheric. 

Heat recovered ahead of the primary heater has no 
particular value, since unlimited amounts of “free” 
exhaust steam are available for the primary heater. 
Provision is made to cut the generator-air-cooler water 
out of the feed circuit and continually recirculate it 
through the secondary cooler which is supplied with 
salt water. 

Primary heaters are also installed on the exhausts of 
the two 45,000-kw. cross-compound units. Inter-cylin- 
der bleeder connections will be provided for emergency 
use. 

At present most of the feed-water heat for the old 
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plant comes from steam-driven auxiliaries, but this will 
be cut down as these auxiliaries are motorized. 

Mention has been made of the softener. This is 
designed to handle 700,000 Ib. per hour. It has the 
usual chemical proportioner, chemical tank and an open 
deaerating heater. The sedimentation tank is 35 ft. 
high (including conical bottom) and 25 ft. in diameter. 
Space is provided for the installation of a duplicate 
softener to supply the old boilers. 

Provisions for testing include a double-tank water- 
measuring system designed to handle 550,000 lb. per 
hour. This takes feed water from the softener, as no 
condensate is available with the jet condensers. 

For the new boiler plant a pulverized-coal weighing 
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each boiler measures the feed, the combined blow-down 
being measured by a V-notch meter. Each boiler is 
provided with a gage board carrying instruments giv- 
ing steam flow and all important pressures and temper- 
atures of gas, air and steam, fan speeds, fuel-feeder 
speeds, etc. 

The turbine gage board is especially interesting, as 
on this are mounted instruments for completely record- 
ing all functions of the heat-balance system, bot} 
temperatures of steam and water pressure being indi- 
cated and recorded. 

Recording instruments, centralized on 
vive temperatures and pressures for all 
points in the heat balance system. 


one board. 
important 
Pressure and flow 
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svstem with two ten-ton tanks is being installed. Coal 
will be weighed before being delivered to the individual 
boiler bunkers. Four sounding floats in each bunker 
permit corrections for differences in level when starting 
and stopping tests. The entire pulverized-coal handling 
control is centralized on one board in the boiler room. 
Piping for the main steam and feed-water lines is 


in accordance with the A.S.M.E. 400-lb. standard. 
VanStone joints are used with spiral “phonograph” 


finish and gaskets. 
taced “large 


The valves, wherever possible, are 
female.” Some VanStone joints have been 
welded, but only on the main steam lines. Seamless pip- 
ing is used for all small high-pressure piping. 

The new plant is well-equipped with instruments, 
mostly of the recording type. A venturi-tube meter on 


are recorded for the turbine throttle 


points. 


and all bieed 

All new auxiliaries are electrically driven, except th 
stand-by feed pumps, which have turbine drives. Th: 
drives are alternating-current motors—550 volts fo) 
small motors and 2,300 volts for motors of 50 hp. o 
more. Direct-current motors are 
feeders. 


used on the cou 


Power for station auxiliaries is supplied jointly | 
step-down transformers and house generators. Tw 
4,000-kw. turbo-generators were already installed in t} 
station and are being used as house generators. The: 
serve the essential auxiliaries only. 

Push-button control is used on 
iliaries. 


many of the au 


Motor-operated valves are extensively used. 























May 4, 1920 
The new equipment has not been in operation long 
nough for reliable test data to be available. When such 
nformation is obtained, it will be of great interest to 
esigners. The layout should make possible a fairly 
ymmplete analysis of heat absorption in boilers by side- 
all screens, rear and bottom screens and regular water- 
eating surface. The same ajyplies to heat transfer in 
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air preheaters of the plate, tubular and regenerative 
types. Another matter of great interest will be the de- 
tailed working out of the novel heat-balance system with 
its heavy bleeding of the new unit, ete. 


The recent additions were by Jenks & Ballou, Engi- 
neers, Providence, co-ordinating with the operating 


staff of the Narragansett Electric Lighting Company. 





PRINCIPAL EQUIPMENT OF 1925-26 


OF NARRAGANS 
GENERAL 
Old plant. 


Installed capacity, kw. 125,000 


MUNIN =, «oa w win acharodeard 35,000 
MI Se Fees Baa ni ra aan 160,009 
COAL HANDLING AND PREPARING EQUIPMENT 


(Including burners) 
lwo bucket elevators, 100 tons per hour 
ee Link-Belt Co. 
Four belt conveyors, 200 tons per hour 


a eee L_ak-Belt Co 


Three duple x driers, TrentonChanneltype Combustion Eng. Corp 
Three 15-ton Ray mond roll r-type pulver- 

izing mills Combustion Eng. Corp 
Two DHC 10-in. serew-type coal pumps Fuller-Lehigh Co 
Thirty-two burners (8 per boiler) Combustion Eng. Corp 
Four Duplex feeders on one boiler Bailey Meter Co 
lwenty-four feeders (8 per boiler) Combustion Eng. Corp 


BOILERS, SUPERHE 
Four eross-drum, horizontal, 
water-tube boilers 
lubes 


ATERS AND 


sectional, 


FURNACES 


Babeock & Wileox Company 

4-in.x22-ft., 36 tubes wide, 18 
high in two boilers, 20 high in 
other two 


18-lnch Boilers 20-high Boilers 
Heating surface, regular sqft 17,084 18,755 
4 Screens sq.ft 1,650 1,650 
Total sq.ft 18,734 20,405 
Furnace volume, cu.ft........ 13,000 12,680 
Four interdeck superheaters, 


4,326 sq.ft 
‘ Babcock & Wilcox Co 
Bailey Meter Co 


each 


mur boiler control panels 


i 


| AIR PREHEATERS AND FANS 
j I mur rotary regenerative air he iters (two 
on each 18-high boiler) \ir Preheater Corp 
Size and drive 40,000 sq.ft. regenerative surface 
(each). Heater and self con- 
tained fans driven by 100-hp. 
slip-ring motor 
One, 14,100-sq.ft. plate-type air heater Combustion Engineering Corp. 
One, 14,961-sq.ft. tubular air heater Jabeock & Wileox Co 


wo toreced-draft fans (40-hp. motors) B. F 
| Two Cindervane induced-draft fans (each 
| with one 50-hp. and one 200-hp. motor). B. F 


Sturtevant Co 


Sturtevant Co 


street floor, 317 ft 
, Philadelphia, Pa 


} Four primary air fans (50-hp. motors) B. F. Sturtevant Co 

| CHIMNEY, AIR DUCTS AND BREECHING 

j One stack Chicago Bndge & Tron Works 
Deseription Full-lined steel, supported on 
| building steelwork, 19 ft. in- 
side diameter, height above 
i 


\eeordion-type air ducts and breeching Connery &Co 


TURBO GENERATOR 


Made by General Eleetrie Company 


Operates at 1,800 r.p.m., 11,000 volts, 
3-phase, 60-cycle 
j Output at 80 per cent P_F., kw 35,000 
| Qutput at 90 per cent PLF., kw 43,750 
I'ype of turbine Reaction Curtis, 17-stage, bleed- 
ing at 8th, 2th, and 14th 


stages, designed to bleed up to 
60 per cent of throttle steam. 
350 Ib. gage, and 635 deg. F 
without bleeding, at 29 in. Vacuum 


Steam conditions at throttle 
Guaranteed — am ae 


Load, Kw Lb. per Kw.-Hr 
43,750 10.50 
35,000 10.20 
31,000 9 85 
25,000 10.05 
15,000 10.70 
entilating air, cu.ft. per min. 100,000 


Japptied by 4 external fans (75-hp. motors) 


I’xeiter Direct connected 
CONDENSER AND AUXILIARIES 
Sk, ee eee ee Elhott Co. 


One single-jet condenser, Ib. steam | per ‘br 
[wo removal pumps (250-hp. motors) 


350,000 


gal. per min., each..... 18,000 
One steam-jet air pump with inter-con- 
denser, cu.ft. free air per min 223 


CENTRIFUGAL BOILER-FEED PUMPS 


One 5-stage, 1,000-gal. per min. (400-hp 

motor) Ingersoll-Rand Co 
One 6-stage, 1,000-gal. per min. (400-hp 

motor) bid DeLaval Steam Turbine Co. 
Two single-stage, 1,000-gal per min., 


Bethlehem-We ir, steam driven..... Bethlehem Shipbuilding Corp. 


ADDITION TO SOUTH STREET GEN 
ETT ELECTRIC 


YERATING STATION 
LGHTING COMPANY 

OTHER CENTRIFUGAL 

Three 100-gal. per min. motor-drive 

densate pumps.... 

Two 1,000-gal. per 


booster PUulnps 


PUMPS 
n, econ 
aos Mlhott Co 
min., motor-driven 

DeLaval Ste 


im Turbine Co 


COOLERS, HE 

Two 798-sq ft. Ceaeh) oil eoolers 
One condenser-type 4,000-sq.ft. primary 

heater i 
One two-comp: irtment 6, 000-s«, ft 

denser-type 14th-stage heater 
One l2th-stage open heater, with 700,000 

Ib per hr hot-proce ss softener, with 

pressure-type filters, ete Cochrane Corp 


ATERS, WATER SOFTENER, 


\odale 


HTC 
iinvineering Co. 
lliott Co 


eon-4 
Ielhott Co 


Two 2,000-sq.ft., spiral-tube 8th-stage 
heaters. . ane Ethott Co 
One 2,000-sq.ft., flonting-head 8th-stage 
heater CGriseom- Russell Co 
One 2,000-sq.ft. condenser for glind and 
jet steam iMlhott Co 
One 1,150-sq.ft. heat) exehanger cused 
with generator air cooler) Croll Reynolds Co 


INSTRUMENTS (OTHER THAN SWITCHBOARD) 
Type Maker 
Water-pressure recorder ) 
Steam-pressure recorder The Foxboro Co., Tne 
Stage-steam-pressure reeorder j 
Indicating wattmeter . General Eleetrie Co 


Totalizing wattmeter We: 
Speed indieator 
Pressure ¢ 


stinghouse Klee. & Mfg Co 


g General Eleetrie Co 

Flow meters, bled steam Repubhe Flow <<rphen Co 

Flow meters, main steam Bailey Meter Cy 

remp. alarm, turbine oil supply Che Foxboro Co., Ine 

Temp. recorders Brown Instrument Co 

{ Builders Iron Foundry 
ae x Valve & Meter Co 

Thermometers... ... La J} Taghabue Mfg. Co 





Venturi meters 


VALVES 

f Schutte & Koerting Co 

; Chapman Valve Mfg. Co 
Phe Lunkenheimer Co 
Atwood & Morrill Co 
Manning, Maxweil & Moore 


Motor operated 


Atmosphetic relief 
Boiler safety valves ( 
Throttle trip valve 
Main stop v ilve 
Valves (superheated steam) 
Valves feed water, forged steel 
Small forged-steel globe valves 


Consolidated’) 


Schutte-Koerting Co 


Henry Vogt Machine Co. 
Ndward Valve & Mfg. Co 


PRINCIPAL DATA 

Motors, switehboard and 

trol panels General Klectrie Co. 
Motors and switehing e quipment Westinghouse [lee 


ON BLECTRICAL 


automatie-con 


KQUIPMENT, TC 


& Mfe. Co. 


D.C. fuel-feeder motors Mleetro-Dynamie Co, 
Blectrical construction and enclosed 2,300- 
volt motor-control switehboards ‘arleton-Mace Engr. Corp 
11/66 K.V. outdoor sub-station. .. 5 P ower Construction Co. 
MISCELLANEOUS FQUIPMENT 


General bMleetrie Co 
Westinghouse Elec. & Mfg. 
Lumsden & Van Stone Co. 
Stets Co 
Diamond Power Specialty Cc rp 
Lumsden & Van Stone Co." 
M.W. Kellogg Co 
Lumsden & Van Stone Co 
American Spiral Pipe Works 
{ Lumsden & Van Stone 
Grinnell Co 
{ Johns-Manville Co. 
Keasbey & Mattison Co 


Push-button control] on motors Co 


One desuperheater...........- 
Feed-water regulators... 

Soot blowers. 

Hich- pressure ‘steel piping 
Forged-steel steam header 
Atmospheric relief piping (east iron) 
Spiral-riv. steel pipe 


Cireulating-water piping 


85 per cent-magnesia heat insulation 


85 per cent-magnesia heat insulation R. I. Covering Co 

Foundation, screen well and tunnel work Jarrett-Chambers Ca 
ia 1). Ik. MeIntire Co 

Steelwork.......... Shean 1 NE Structusl Co. 

Piping erected .... R.H. Baker Co. 

Boiler briek work MeAleenan C orporation 

Weightometers Merrick Se: Co. 


Revolving screens cots 
Air-cooled furnace bottoms, 

draulic ash gates... 
High-temperature insulation 
Insulating brick 


ae f Link-Belt ¢ 

with hy-* 
Allen-Sherman-Hoff Co 
Tohns-Manville Co 
Celite Products Co 














Care of Commutators 
and Brushes 


By CLAIR L. KEENE* 


OMMUTATION is of paramount imporiance to the 

satisfactory operation of a machine. It is a difficult 
and extensive subject both in theory and in practice. In 
the case of direct-current machines, it forms a reason- 
ably fair index to the insurance engineer as to the care 
the machine receives. Brush and commutator troubles 
present the greatest sources of poor commutation, al- 
though incorrect design of the machine itself frequently 
results in difficulties. 

Successful commutation depends to a large extent 
upon the selection of the brush to suit the demands of 
the service. Operating and insurance engineers should 
recognize that the time and thought spent on the selec- 
tion of the most suitable brush for any given conditions 
is amply justified by the results obtained. Graphite- 
carbon brushes are accorded almost universal use for 
the usual commercial applications under normal condi- 
tions. These brushes are usualy artificially lubricated 
and contain practically no abrasive material, thus reduc- 
ing wear and friction. They have fairly high carrying 
capacities and sufficient resistance to be used with com- 
mutating pole machines that have inherently high voltage 
induced in the armature coils undergoing commutation. 
Pure graphite brushes are soft and have a low resistance 
drop and should never be used where the mica of the 
commutator is flush with the surface or on a commutat- 
ing-pole machine. 

Carbon brushes are employed where special condi- 
tions are to be met. As this type of brush has a rela- 
tively large amount of abrasiveness, the commutator 
need not be slotted when it is used. Graphite-carbon 
brushes can be used on commutators flush or undercut, 
depending upon the amount of carbon and abrasive ma- 
terial in them. Metal-graphite brushes have a low 
transverse resistance as compared with carbon and 
graphite-carbon brushes and are suitable for collector- 
ring service and electrolytic machines where the voltage 
between the commutator bars is relatively low. These 
brushes have a relatively high carrying capacity. Ex- 
perience is the best criterion in the selection of a brush, 
and the brush manufacturing companies can render 
valuable assistance in choosing the proper brush. 


POSITION AND TENSION IMPORTANT 


Considerable attention should be given to brush posi- 
tion and tension. If the brush holders are not parallel 
to the commutator bars, glowing of the brushes and 
sparking at one or more studs are apt to result. Brush 
rigging should be strong and tight, as vibration may 
eause sparking at all loads. The relative spacing of the 
brushes around the commutator should be uniform. Un- 
equal spacing may cause sparking at the brushes, due to 
their not being at the neutral points. In the commutat- 
ing-pole type machines, for best results the brushes 
should be set on a line midway under the commutating 
poles. In this position the commutating poles will have 
no effect on the characteristics of the machine. Brush- 
holders should have a clearance of | in. between the sur- 
face of the commutator and the holders. 

Incorrect brush angle may cause binding or chatter 


*Field IEngineer, Columbia Casualty Co., New York City, 
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of the brushes, breaking of the brush tips or general 
sparking. The proper angle is dependent upon the 
speed of the commutator, the direction of rotation, the 
requirements of the service and the type of brush. For 
the usual medium-speed machines under normal operat- 
ing conditions and with rotation against the sharp edge 
of the brush, experienced results show 373 deg. to be the 
best angle to use. For rotation against the dull edge 
15 to 20 deg. generally gives the best results. Brush 
<prings should be adjusted to a uniform tension. For 
carbon and graphite brushes on commutators, the brush 
pressure should be from 1 to 2 lb. per square inch of 
contact surface. Collector-ring service requires from 4 
to 5 Ib. per square inch. Too much tension causes 
sparking, brush wear, excessive commutator wear, groov- 
ing, friction and the crumbling of the brushes. Insuffi- 
cient brush pressure results in unbalanced circuits, poor 
voltage regulation and sparking. Brushes should move 
freely in the holders. If the brush binds, sparking and 
glowing will result. If the brush has too much clear- 
ance in the brush holder, it will often cause chattering. 


WHEN THE COMMUTATOR NEEDS ATTENTION 


If the commutator needs attention, it will usually be 
indicated by high or low bars, high mica, eccentricity 
or general unevenness. High or low bars cause breaking 
off of the brushes and sparking. Special care should be 
taken to prevent the mica from becoming oil soaked. 
Sources of this danger are common and should be 
guarded against very carefully. When mica becomes 
oil soaked, arcing between the commutator bars is apt 
to ensue and may ultimately result in the commutator 
becoming grounded. If the commutator is appreciably 
rough or eccentric, it should be turned down. To pre- 
vent grooving of the commutator, the brushes should be 
properly staggered. 

Many other causes, such as open-circuits in the arma- 
ture, weak fields, grounds, variable or overloads, poor] 
balanced armature and faulty design affect commuta- 
tion. If poor commutation in a machine is not due to 
strictly brush or commutator troubles, it is probabiy 
due to some of these causes. 





IN AN ORDINARY BOILER FURNACE about half of the 
heat developed by combustion is transmitted by radia- 
tion. If it is intercepted by brickwork, this becomes 
extremely hot and heat is transmitted from it to the 
flue gas by conduction and convection. If, on the other 
hand, water-heating or steam-making surface is ex- 
posed so that it ‘sees the fire,” this heat is immediately 
applied by radiation, and excessive furnace tempera- 
tures are avoided. Advances in the art of combustion 
are traceable to a growing appreciation of the place of 
radiation in boiler furnace heat transmission and to an 
increasingly clear understanding of the factors govern- 
ing this process. 





IF OIL IS SUBJECTED TO AIR WHILE HOT, oxidation 
is greatly augmented. Avoid exposing to the air larg: 
areas per unit of volume of the oil, whether the latte: 
is hot or cool, as then conditions are ideal for promotins 
oxidation. Turbine builders are now designing or hav: 
designed bearings and circulating systems that min 
imize the area per unit of volume of oil exposed to the 
air at these locations. The acidity of vapors arisin: 
from oil running into a turbine b®aring in operatio: 
has been shown to be ten times as high as the acidit) 
of the main body of the oil. 
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Application of Surface Air Coolers to 
Direet-Current Machines 


Outlines Some of the Problems Involved in \pplying Closed 


Svstems of Ventilation to Direct-Current Machines and Com- 


pares the Costs of Various Ways of Making the Installations 


BY F. S. BENNETT 


Construction Engineering 


fNONVERTERS are installed sometimes in locations 
where a surface type air cooler would be desir- 

able. Such those requiring the 
elimination of noise and those where it is difficult to 
t the air supply in out of the building. Syn- 
hronous converters, direct-current generators and mo- 


locations are 


and 


's present several problems requiring consideration 
hen using continuously recirculated air. These are 
elimination of and metallic dust from the 
ishes, provision of a reliable water supply and proper 
rangement of the air ducts and fans. 
The carbon dust from the direct-current brushes and 
the metallic dust from the alternating-current brushes 
estimated to amount, on the average, to 450 Ib. per 


carbon 














| 
| 
4000 
Fig 1 Wate) requure ments for closed ventilation of 
rotary converters, with a 60-de q. F. 
mote Yr Tempe ratirve 
for a 4,000-kw. synchronous converter. The de- 
posit of this dust on the machine insulation or coolers 


any length of time would be very detrimental to the 
machine. The deposit on the insulation could probably 
be removed by blowing with compressed air, but it is 
( likely that the cooler tubes would become moist 
condensation, the dust 
If no moisture is present on the 
's, it would still be difficult adequately to clean the 
ior of the tube nest with compressed air, due to 
the tube nest. Periodic 
Cl ng with compressed air, therefore, is rather doubt- 
a means of eliminating this trouble. 
be the only means for 


and deposited on them 


} 


d adhere tightly. 


taugyered construction of 


Experience 
obtaining a satisfactory 
me alternative to periodic cleaning, a static type 
This should 


using a core 


r could be placed in the air circuit. 
the general 
with 


type of construction, 
small metal pieces covered with a viscous 

These filters, of course, would require cleaning, 
nly at relatively long intervals. Another alterna- 


vould be to draw off a definite part of the air 





Department, 


General Electric Co. 
circulated and replace it with clean air. This method 
presents some physical difficulties in getting rid of the 
dirty air and obtaining the fresh air without destroying 
the advantages of the closed system. The general con- 
clusion can therefore be drawn that, having no expe- 
rience, the static filter offers the most dependable means 
of collecting the dust. 
CIRCULATION WATER SUPPLY 

The water supply for circulation through the cooler 
must be reliable and of the proper temperature, or the 
services of the machine may be lost. 
could be of three general sources 
such as a well or 


The water supply 
an independent course 
stream, a city water main or a re- 
cooled system using a cooling tower either of the forced 
or the natural draft type. 

The water supply from a well depends upon location 
and requires a pumping plant. The well supply is 
usually of limited volume but of low temperature. Fig. 1 
shows the minimum volume requirements for water, 
based on 60 deg. F. maximum water temperature. This 
indicates a water capacity requirement of about 0.0113 
gal. per minute per kilowatt of machine rating. This 
figure would be to 0.02 gal. for machines 
rated at 500 kw. or less, due to mechanical considera- 
tions in the construction of the cooling equipment. 

A water supply from a stream is usually ample but 
of higher temperature than a well. If 85 deg. F. is 
fixed as a maximum temperature, a maximum of 0.063 
gal. per kilowatt of rating is required. This volume 
will be ample for all sizes of machines for maximum 
capacity requirement. 


increased 


Recooling of the water by a 
cooling tower, either forced-air circulation or natural 
draft, is considered as a possible means of obtaining a 
reliable water supply. 


COOLING TOWERS 


Natural-draft type cooling towers will cost the least 
but take up the most As usually constructed, 
they will give rather an unsightly appearance to a sta- 
tion located in a residential district. This defect can 
be overcome by a special design to harmonize with the 
building and surroundings, but the cost may be in- 
creased considerably for this special treatment. The 
usual design requires about 0.0725 sq.ft. of space per 
kilowatt of machine rating and a height of approx- 
imately 18 ft. This type of tower will provide a sup- 
ply of water that will always be below the temperature 
of the outside air. In general, the water temperature 
will never go above 85 deg. F. for the air temperatures 


space. 


and humidity encountered in the United States, except 
tor the extreme southern part. 


The cost of this type of 





tower, including pumping equipment, is about $0.95 per 
kilowatt of machine rating for capacities of not less 
than 2,000 kw. This rises to about $1.15 for converters 
of 500-kw. rating. The additional cost of ducts, cooler, 
fans and filter will be about $1.65 per kilowatt for the 
larger sizes and $1.90 for the smaller sizes. These give 
a minimum cost of $2.60 per kilowatt and a maximum 
of $3.05 per kilowatt. 

Forced-air type cooling towers can be made some- 
what smaller than the natural draft type. They require 
about 0.055 sq.ft. of space per kilowatt. They cost less 
than natural draft, about $0.68 per kilowatt of con- 
verter rating for the larger sizes. This type, however, 
has the disadvantage of using a fan that requires power 
and introduces the possibility of noise from the fan. 
The cooler and other apparatus cost approximately the 
same as for the natural draft tower. 

Cooling the water supply by a second set of surface- 
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This particular design includes the ventilation of an 
air-blast transformer and requires a basement. The 
standard air-blast transformer requires a higher stati: 
air pressure for the circulation of the air than does th 
converter. This has been cared for by having a separat: 
blower to boost the air pressure for the transforme: 
ventilation. 

The essential features of a design for the inclosin; 
ducts external to those directing the air through th 
machine itself should be ample area of air passages 
provision for draining any leakage or condensation awa 
without entering the machine, shaping of ducts so a 
to give minimum static head loss, few and well-mad 
joints, and entrance openings for inspection. 

The size of the air passages directly affect the amou 
of power required to circulate the ventilating air. Th 
size and shape also affect the performance of the cooler 
and machine by equal or unequal distribution over th: 


Converter 
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Fig. 2—Typical arrangement of closed ventilation system with surface coolers for rotary converters = 


This system is not 
practical, since the water could never be cooled to the 
temperature of the air. A terminal difference of 10 
deg. F. is practical. This would require that the air 
temperature used for cooling the water supply never 
vo above 84 deg. to maintain a temperature of cooling 
air to the machine of 104 deg. The 10-deg. terminal 
difference requires cooling surface for absorbing and 
dissipating the heat that would cost $2.50 per kilowatt 
of converter rating. The water pump, fans, filters, 
piping and ducts would add about $1.25 per kilowatt, 
making a total cost of $3.75 per kilowatt. These costs 
indicate that even if the air could be obtained at suffi- 
ciently low temperature, the system would compare un- 
favorably with others previously outlined. 


type coolers has been considered. 


The next problem is the housing and ducts necessary. 
Machines have been designed with housings for sup- 
plementing the natural ventilation of the rotor with 
separately driven external fans. This design has been 
built but has not been in service for any length of time. 
There are some air distribution problems to be solved 
when adding an inclosing structure and forced ventila- 
tion converter. These should be the subject of 
special study by the designer of the machine. The ducts 
for a completely closed system are shown in Fig. 2 


to a 


radiating surfaces. It is advisable to have the coolers 
themselves discharge into a plenum chamber which can 
act as a separation chamber for any leakage or con- 
densation. Considerable power saving can be effected 
by shaping the duct to prevent abrupt changes in t! 
air velocity. The duct joints should be as few as pos- 
sible and be made up with gaskets and angles 
substantial section. Poorly made joints are the source: 
of two difficulties—moisture condensation and dirt fr 
air infiltration. 

The cost of surface-type coolers is not justified on 
converters and direct-current machines except for spe- 
cial conditions and locations. No installations ha 
been tried, although studies have been made. 

The general information regarding rotary converters 
applies to direct-current generators and motors. T! 
application has been studied and no difficulty is expected, 
although in general the cost is not justified except 
special locations. 





How ANY FUEL-BURNING EQUIPMENT IS FUNCTIO> 
ING can be judged by an analysis of the flue gases, 4s 
this will show if more air is being supplied than 1s 
necessary tor the combustion process and whether com- 
bustible gases are escaping unburned to the stack. 
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Using the Toreh in the Power Plant—IP 


The Use of Flux in Welding Different Kinds of Metal --Guarding Against 


Expansion and Contraction Strains —Cutting with the ‘Toreh 


By L. A. COWLES+ 


EFORE discussing the topics outlined, attention 
is called to Fig. 1, showing how the casting sup- 
porting a turbine governor arm was repaired by 
velding. The saving in this case was $12 and the elim- 
ination of a two weeks’ wait for a new casting, in addi- 
ion to the risk of a shutdown if anything should have 
one wrong with the other unit. This illustrates the 


contention that the welding torch as a part of the power- 























Fig. 1—A casting Suppo) ting the turbine governor arm 
vas accidentally broken and was welded. The saving 
was $12 and the two weeks the unit would have 


be éil out OT Service 


plant tool equipment not only is a good investment from 
i dollar saving standpoint but is, to a great extent, in- 
ance against a shutdown. 

\s flux does not clean the metal, care should be used 
in cleaning the surfaces of any piece to be welded. Oil 
and dirt do not help in welding any more than they do 
in soldering. The use of flux is necessary in the weld- 
ing of cast iron, the brazing of the various alloys of 

ss and copper and the welding of cast steel and 

minum. A small amount is of benefit in welding 
and particularly is this true with a high-carbon 
Cast-iron fiux is used for steel as well as in the 
ding of wrought iron. The burning of the weld, 
icated by an excessive discharge of sparks, must be 
fully guarded against. The use of flux will not 
ent it. 

welding cast iron, add the flux by dipping the 

rod into it and use no more than is needed to keep 

molten metal in a mirrorlike condition. A good 


can be made from equal parts of carbonate and 
rbonate of soda thoroughly mixed. The action of 
lux is to break up the oxide formed, releasing the 
in the slag and causing the oxygen to pass off as a 
ict of Combustion. 


When welding steel, the oxide does not float to the 
surface as in cast iron, for the melting point of the 
steel is higher than that of the oxide, so there is a 
tendency for it to mix. The use of a little cast-iron 
flux will help in preventing this. In copper welding 
the flux is incorporated in the filler rod. For brazing 
and the welding of copper alloys, a flux must be used. 
Borax is good. 

As a rule, flux is not used for aluminum, the oxide 
being worked out with a puddle rod, although in weld- 
ing sheet aluminum many welders use flux. If the 
piece is cleaned carefully with hydrochloric acid, fol- 
lowed by a wash in caustic soda and a water bath, the 
use of flux is not necessary. The welding of aluminum 
is difficult, but fortunately is not often required in the 
plant. 

In the case of malleable iron, the most satisfactory 
repair is made with manganese bronze or tobin bronze. 

















Fig. 2—The boss leaned back and broke a chair casting. 
Does the fact that it can be repaired at his power 
plant only 400 ft. away make a hit with him? 

Ts the carpenter glad to do work for Us? 
Surely! Why not? Look at the plane 
he wunts fixed 


Here brazing flux or borax is used. The use of the 
manufactured fluxes and welding rods, instead of the 
home-grown variety, is recommended. Manufacturers 
of these products will give detailed information as to 
their application. 

For the welding together of dissimilar metals, use a 
filler rod as nearly as possible like the metal that melts 
at the lowest temperature. This can be determined by 
applying the flame to the two metals equally and noticing 
the first to melt. 
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There will be no occasion to do much more than call 
attention to the fact that allowance must be made for 
expansion and contraction strains, due to the heating 
and cooling of the metal in welding. Cast iron and 
aluminum probably cause the most trouble from this 
source, although in the welding of sheet steel and steel 
castings this factor must be considered. As a rule, 
small castings do not require previous heating, although 
it is good practice, after completing the weld, to cover 
them with asbestos, so that they will cool slowly. As- 
bestos cement is fine for this purpose and if there is 
much pipe covering to do, a supply of this material will 
be on hand. 

When welding a long break in cast iron, it is a good 
plan to heat along the line of the weld and any parts 
that will be subject to strain, occasionally playing the 
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Fig. 3——-A table made for the heat-treating furnace at 
the engineering shops. The only tool used for the 
ivon work was the oxy-acetyle ne torch. The table 
top is reinforced concrete. The arrows indicate 
the welds. A angle iron; B 1- and 1}-in. 
pipe; C old boiler tube 


flame over these parts as the weld progresses. Cool 
slowly by covering with asbestos. For long welds, the 
tacking method is used—that is, welding an inch in 
length and 3 or 4 in. apart, then going back over and 
welding between tacks, choosing the coolest section each 
time. This will work with steel and with cast iron if 
the line of the weld is not too long. If the piece is too 
large or intricate, a furnace must be built (brick makes 
a good one) and the piece heated with charcoal or kero- 
sene torches to about 800 deg. F. The weld is then 
made and the piece reheated and covered air tight, as 
nearly as possible, to cool. The correct preheating tem- 
perature varies so much with the weight and shape of 


the piece that no accurate temperature can be given for 


all cases. 
Preheating is often done merely to save gas in weld- 
ing, and when this is the purpose, any means of heating 
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to the desired temperature can be used, although hard- 
wood charcoal is the best for all purposes and the fur- 
nace is not needed. The object of preheating all of th 
casting to a uniform temperature is to reduce con 
traction strains. Keep in mind that too high tempera 
ture may warp the piece. 

THE CUTTING ToRCH 

A special torch for cutting generally is used, althoug! 
there are combination torches, one serving for bot 
welding and cutting, the only change being a differen 
tip. Some of these combination torches are of the low 
pressure type, using only } up to 7 lb. pressure for th 
large tip, with equal pressures on both sides of th 
torch. It will be of interest to cite that torches ar 
now made for using many gases in addition to acetylen 
and hydrogen, such as carbo-hydrogen, Wolfe ga 
Pintsch gas, city gas, butane gas, Calorene and Blau ga: 

The cutting torch is similar to the welding torc! 
with the addition of an oxygen jet controlled by a lever 
valve convenient to the hand. The torch is lighted and 
the adjustment of the flame and the size of the tip used 
are the same as when preparing to weld, except for th 
oxygen pressure, which is carried at about 20 lb., de- 
pending upon the thickness of the piece. With the cone 
of the heating flame just touching the metal, the latte: 
is brought up to a red heat, then the auxiliary oxygen 
is turned on and the cutting progresses rapidly and 
without stopping unless paint or rust seale is en 
countered. This will stop the cutting until the rust i- 
melted or the dirt and paint are removed. If the piece 
is very rusty or the surface painted, the line of cut 
should be cleaned. 

Cutting of cast iron is a little more difficult than the 
cutting of steel and the handling of the torch is more 
important. In fact, the method of procedure is near) 
the reverse, as the preheating flame envelope is thrown 
back from the direction of the cut instead of toward 
the line of the cut, as with steel. When the metal melts, 
the auxiliary oxygen is turned on and by moving th 
torch back and forth over the line, the metal is al- 
ternately heated and cut. 

ACTION OF CUTTING EXPLAINED 

The action of cutting is one of oxidation. The com- 
bination of steel with oxygen when the metal is at a 
high temperature is rapid, and the metal is burned 
away by the jet of pure oxygen. The slag blows out 
the cut from the force of the oxygen jet. Cutting is 
easy to learn, the principal requirements being a steady 
hand and care in keeping the cut clear of slag by h« 
ing the torch in such a position that the slag will be 
blown out. 

Uses the writer has found for the cutting torch are: 
Cutting holes in pipe for the taking off of branch lin 
the cutting of pipe for switchboard frames, sheet iron 
for repairs to coal cars and ash carriers, cutting « 
boiler tubes and beveling pieces in preparation for weld- 
ing. Not many hacksaw blades are used up, as 
cutting torch is so much quicker and easier. Ofte: 
cutting torch will pay for itself in one day; the rati: 
cutting speed to hand work is as twenty minutes 
one man to two days for two men. 
savings that have been made in using the torch, various 
things that can be made for the plant from junk found 
around any plant and answers to inquiries on previous 
articles that may have come in from readers. 


A future article will give costs of equipment, actual 
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In and Out of the Engineers Clubs 


Where Good-Fellowship Cements Professional Ties 


The four photographs on this page can do no more than suggest 
the quiet charm and dignity of the Engineers 
Club of New York City 


Left—The Club stands on Fortieth Street near Fifth Avenue 
and faces Bryant Park. It is back-to-back with the En- 
gineering Societies Building on Thirty-ninth Street 
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Above—Main staircase from lobby to 
second-floor lounge 


Below—Second-floor lounge. There is 
another lounge on the main floor 











{bove— Main dining room on _ the 
eleventh floor. In addition there is a 
arge breakfast room on the tenth 
foor, a grill on the main floor and 
several small private dining rooms 
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Right and below—The Philadel- 

phia Engineers Club is under- 

mining that city’s reputation for 

conservatism by a membership 

growth which is taxing the ea- 

pacity of the present building at 
1317 Spruce Street 
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new quarters at Six W 


Fayette Street, the EBngti 
Club of Baltimore is be 
prepare d than ever to ea 
the prove rhial Southern 
pitality 
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Left and above—Trophies of the hunt, silver cups and a ship’s model over 


the fireplace give a sporting atmosphere to the lounge of the 
Chicago Engineers Club on South Federal Street 














Left and above—The engineers of 
Dayton, Ohio, may well be proud of 
their new club house. It is one 
more proof that engineers appreciate 
beauty as well as utility 
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Left—The Engineers Club 
of Boston boasts a ladies’ 
dining room be autifully dec- 
orated in the quiet colonial 
style which befits the New 
England metropolis.  Im- 
provements rece ntly made 
include also a new ladies 
dressing room and PrOOWIS 


for billiards and cards 














Right a nd. below 





Dignity, 
utility and comfort charac- 
ferize the quarters of the 
San Francisco 


Club 


Hngineers 

















Right 


alteration of which a $50,000 fund is be ing raised, will 
be the new home of the St. Louis Engineers Club 


This fine 


old 


Mansion, 


for 


the 


purchase 


and 


12 
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A Steam Engineer Gets Acquainted 
with a Diesel Engine 


BY M. L. 


HILE the engineer in charge of a Diese] plant 
M has duties that are somewhat different from 

those that the steam engineer is called upon to 
perform, essentially the differences are not great—both 
must keep the plant machinery in working condition. 
\ steam engineer need have no fear of not being able 
to handle an oil-engine plant. Of course he must first 
earn the general principles of the engine, but the 
details of the machine will speedily be mastered by 
daily attendance. 
In my own case, if you will permit a personal note 
be introduced, | had had many years of operating 
experience both as watch engineer and as chief engi- 
neer of steam power plants, when the management of 
the plant of which I am now in charge, proposed that a 
Diesel engine be installed. 


+ 


LO 


The factory had use for 
but a small amount of steam during the summer, but 
during the winter all the exhaust of a 300-hp. four- 
valve engine was put into the heating system. 

The power plant was wedged in among the factory 
buildings, and when more power became necessary, it 
was impossible to install another boiler and a second 
engine unless a new building be erected outside the 
factory. The land value, the case around any 
large city, was high and, together with the expense 
of moving the existing steam plant, made the plan 
inadvisable. 


as is 


COST OF A DIESEL PLANT 


At this juncture the plan of installing a 400-hp. 
Diesel engine in the existing engine room was broached. 
Investigation revealed that the engine together with 
renerator, exciter, switchboard panel, foundation, etc., 
could be put in for $33,000. This, when compared with 
$27,000 for a steam engine, boiler, etc., did not seem 
as placing the Diesel out of question. The operating 
ost of the oil engine was the deciding feature, for we 
were guaranteed 10 kilowatt-hours per gallon of oil, 
costing 5 cents, and not less than 1,000 kilowatt-hours 
per gallon of lubricating oil. 

The plan was examined from every point, and we 
estimated that we should be able to develop the addi- 
tional power we needed at a cost of not over 1) cents 
per kilowatt-hour, including fixed charges. It was the 
ope that by operating the old steam engine with just 
nough load to supply the heating requirements, the 

nit power cost of the entire plant would be less than 
vith the steam plant. 

I must confess that I saw the Diesel being erected 

ith considerable trepidation. Here was I, a good steam 
ngineer, getting ready to commit hari-kari. What 

id I know about oil engines? Although showing the 

orld a stiff upper lip, in my heart I knew the answer 
“Not a thing.” 
What made things worse was the manager’s habit of 
ming around the engine room and saying, ‘Mike, 
“re showing our faith in you by buying the Diesel 

you suggested.” 


as 


Ancther favorite expression was, 





BLACK 


“Do you think you can make it run?” Then the presi- 
dent would drop in and say, “Black, I hope you haven't 
made a mistake in forcing us to go against our better 
judgment.” After a few of these cheerful expressions 
I would go home feeling as if my days were numbered: 
The fact was that I had never recommended the pur- 
chase of the oil engine. True, the novelty of the idea 
attracted me, but I had never voiced my inner desires. 
In spite of my cunning here I was being saddled with 
the responsibility. If the engine fell down—‘Black 
showed poor judgment in the purchase,” so they would 
complain. If it was a success, each would say—‘Black, 
your were not justified.’ In other words all 
preparations had been made to make me the “goat.” 

The more | thought of it the more determined I 
became to “see it through with Mr. Brittling.” As a 
consequence I almost lived with the builders’ erecting 
man and gained a good the way the 
machine was put together. 


fears 


knowledge of 


MorE INFORMATION NEEDED 


Here | to the sentiment I know is felt 
by 90 per cent of the operating engineers. I raise an 
objection to the attitude of the average erecting engi- 
neer. For some reason ne explains as little as he can. 
A question is answered by the lifting of an eyebrow or 
uw superior smile. He wraps the mantle of mystery 
about the machine his employers have unloaded on the 
customer—why? My opinion is that it is because he 
does not know the machine himself. Most of these 
erectors are shop mechanics—not machinists but handy 
men—they can put the parts together, when properly 
marked, but as to the Diesel’s scheme of operation they 
know as much as I do of Sanscrit or Zulu. 

The man we had was good, as erectors run, but I 
noticed that in case of a little trouble, say a valve 
chatter, he never knew immediately what to do, but 
tried this and tried that until the whole list of possible 
causes was exhausted—by that time the valve stopped 
chattering of its own accord. 


wish voice 


After the machine was erected and put into serivce, 
the erector stayed three days and then left suddenly to 
go to another job. Consequently, I was then left in 
charge of the engine and felt as does a bachelor who 
finds a six weeks’ old baby on his hands. To make the 
situation more realistic, in dropped the president, who, 
to show he was human, happily declared, “That Diesel 
is some baby!” 

It was no use for me to deny parentage—it was up 
to me to raise it properly and see it kept out of trouble. 

Seriously, the first few weeks were filled with worry. 
Little actual trouble occurred, but I was always afraid 
something was going to happen. This soon wore off 
and we speedily began to understand the machine and 
to admire its reliability, simplicity and economy. 

At present the Diesel is kept in operation for approxi- 
mately 300 days, for 9 hours per day. The steam engine 
is run during the heating season approximately 200 





days, and during this period the Diesel has a load of 
about 200 hp., but in summer its load is close to its 
rated capacity, 400 horsepower. 

In the steam plant there is a fireman who during the 
winter fires the boiler and in summer keeps a fire under 
2 small hot-water boiler, in which is burned waste 
paper, etc. His other duties in summer consist of 
keeping the flower beds in condition, cutting a small 
nlot of grass, etc. In the engine room we have a watch 
engineer and a helper during the daytime, and at night 
we have a man who keeps steam up in the boiler in 
winter, attends to the hot-water-return pumps, oper- 
ates a 10-kw. high-speed engine lighting set which is 
run in winter. In the summer these lights are sup- 
plied by a storage battery, charged during the day 
by the Diesel set. The day engineer and oiler and fire- 
man report for duty at 6:30 a.m. In winter the oiler 
attends the steam engine and gets it ready to start. 
The engineer goes over the Diesel, oils it, ete., and at 
6:30 the steam engine is started and almost imme- 
diately the oil engine is started up. 


ONLY ONE OPERATOR USED 


In starting the oil engine, we found that only one 
attendant was necessary. The engineer bars the engine 
over for one complete revolution before starting. This 
is to detect the presence of water or any loose part in 
the cylinder, etc. He then bars the engine to the start- 
ing position, at which point the starting air will enter 
the cylinders having the air-starter valve gear. 

He then opens up the oil bypass on the fuel valves 
and gives the engine’s fuel pump a few hand strokes, 
enough to cause the oil lines to fill and overflow through 
the bypass. The bypasses are then,closed and two more 
strokes given the pump. The next step is to open the 
air injection bottle to admit air to the fuel valve. The 
air starter bottle is then opened and the engine turns 
over. As soon as a cylinder starts firing, the air starter 
gear is thrown out and the fuel valves of these cylin- 
ders brought into gear. The engine at once comes up 
to speed and is ready to have its load. The engineer 
lets it run for, say, one minute without load, observing 
that the cooling water is flowing, the force-feed oilers 
in operation, ete. 

He then steps to the switchboard, builds up the volt- 
age in the exciter, closes the generator field switch and 
builds up the generator voltage. The steam engine is 
in operation and the Diesel must be paralleled. To do 
this we have a synchroscope and a governor control at 
the switchboard, so it is quite an easy matter to get 
the frequency correct and to put the machines in 
phase. 


PLANT LoG A NECESSITY 


To insure proper attention to the engine we found 
a log necessary. On this log the engineer at each hour 
sets down the exhaust temperature of each cylinder, 
the cooling-water inlet and exit temperatures, the tem- 
perature of the main bearings, the fuel-tank level, the 
room temperature, the switchboard-instrument read- 
ings, ete. If oil is added to the circulating system the 
amount is noted. The main bearings have thermo- 
couples placed in the bottom shells, and the reading of 
the dial at once reveals any hot bearings. I believe 
this device should be on every engine, although ours is 
the only installation of which I have information. On 
the log sheet note is made of any unusual sounds, tem- 
peratures, etc. In this way trouble can be detected 
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early. If the engine is overhauled or any adjustment 
made, notation of the event is set down. 

This log sheet permits us to figure each day the cost 
of making power, and we find the machine doing better 
than the builder claimed. 

In establishing a plan of maintenance, we determined 
to make a schedule of adjustment which called for the 
removal of all four pistons once every six months. I 
now believe once a year is ample. Some plants pull a 
piston every three months, so that in a year all ar: 
pulled once. I believe that the better plan is to pull all 
the pistons at the same time. It is possible to shut 
down Saturday at noon, go home, and return at 6 p.m. 
when the engine is cool. By working all night the four 
pistons can be pulled, rings cleaned, connecting-rod 
bearings adjusted and the parts all put back by, say, 
6 a.m. Sunday. Since this is done only once a year, 
the men are quite willing. In addition, if but one pis- 
ton is pulled, the men will dally around and take just 
as much time. I make it a practice now to do this in 
the fall after the boiler is under steam. If any trouble 
develops, we can run the steam engine. The fireman, 
the oiler and the engineer, along with myself, do the 
work. This means that the fireman must work all 
night, but to adjust the hours I let the fireman go home 
at 6 a.m. and keep the oiler until noon to watch the 
boiler, after which the night man comes on duty and 
stays until Monday morning. This entails overtime, 
for which we pay the men double for all overtime. 


MAINTENANCE SCHEDULE 


The engine admission valves are removed every eight 
months and the exhaust valves every four months, one 
each being removed on the afternoon of the last Satur- 
day in each month. 

The fuel valves are also examined every four months. 
It is my opinion that with clean oil once every nine 
months is ample, but our fuel is 22 deg. Baumé and is 
often dirty. 

Our circulating lubrication system has a centrifugal 
and a gravity oil purifier. The oil passes continuously 
through the filter bags of the gravity filter, and once 
a week we run the centrifugal to eliminate water, etc. 
It is my opinion that both should be run continuously, 
with a bypass, so that the centrifugal purifier can be 
cleaned. 

So far, after four years of service, the main bearings 
have not been renewed. We check the wear once a year 
and remove enough shims to make the top clearance 
correct. The lower shells wear unevenly, and this is 
corrected by scraping, using a micrometer to make the 
shell thicknesses all the same. 

Contrary to expectations the air compressor has 
caused but little trouble. So far only two valves have 
broken and no carbon exists. This is due to our follow- 
ing the builder’s instructions as to the amount of oil 
to be fed the compressor. 

Before leaving the subject of duties, I wish to stress 
the desirability of keeping the engine clean. The oper- 
ator should be compelled to remove all oil stains and 
drips. The floor should be painted red or gray and 
ordered to be kept clean. I make it a rule to rub the 
railings, engine frames, etc., with my hand each day 
if I find dirt or oil someone is in trouble. 

By instilling in the operator’s brain the idea that 
the engine must be kept spotless, he gains the impres- 
sion that it must be valuable and so sees that the work- 
ing parts are in shape. 
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Greensboro Water-Works 


Adds Turbine-Driven Pumps 





Like so many Southern cities, Greensboro, N.C, 
has er pe rie Ce d a trenvre ndous expansion, This 
increased the water demand beyond the capacity 
of the old water-works and forced the installation 
of newer and larger pumping units, 





LTHOUGH Greensboro, N. C., 


water-works of 


has long had a 
some description, the present 
pumping plant was installed in 1911, The machin- 
ery purchased at that time consisted of a 2,000,000-gal.- 
per-day slide-valve, cross-compound, horizontal crank- 
and-flywheel pumping engine and a second unit of the 
same capacity but equipped with Corliss-valved steam 
cylinders, both operated condensing, and obtained steam 
from two 72-in. x 18-ft. horizontal return-tubular boilers. 
Increased growth of the town prompted installation 
in 1923 of a 4,000,000-gal. series centrifugal pump de- 
signed to operate against a total head of 310 ft. and 
connected through gearing to a steam turbine. The 
two pump casings are placed in series and are mounted 
on a common shaft. In 1925 a 6,000,000-gal. series 
centrifugal pump built for 310 ft. head and driven by 
a geared steam turbine was installed. Both these tur- 
bines are served by surface condensers of the water- 
works suction type, the condensers being placed in the 
suction lines to the pumps, so that the water handled 
by the pumps serves as cooling water for the condensers. 
Both condensers are provided with Edwards air pumps. 
A 2,500-sq.ft. horizontal water-tube boiler built for 
150 lb. working pressure was added to meet the in- 
creased steam demand. The sliding-valve pumping en- 
vine was junked and the larger turbine set in its place. 
The former pumping 
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Fig. 2—Corliss cross-compound pumping engine to be 
replaced by a centrifugal pump 


with a turbine-driven centrifugal unit of the general 
tvpe of those now in the plant. 

An open heater is used to raise the condensate tem- 
perature to about 200 deg. F. Formerly live heat was 
used for this heating, but after the installation of the 
second centrifugal pump the exhaust of the air pumps 
was led to the heater, along with the exhaust from the 
boiler-feed pump. The condensate from the crank-and- 
flywheel pumping engines was formerly passed through 
a filter press before entering the heater, for the pur- 
pose of eliminating 





engine was in 
lent mechanical 
dition, but owing to 
its high steam rate, 
caused in part by its 
valve design, no cus- 
tomer could be found 
that could be per- 
uaded to consider it 
is anything but scrap. 
This event indicates, 
0 the officials feel, 
hat a fairly high de- 
reciation charge 
hould be set against 
vater-works machin- 
ry to meet the com- 
etition of the more 
onomical designs of 

e future. 


excel- 


con- 


It is now 
lanned to junk the 








the lubricating © oil 
carried over into the 


condenser. The ex- 
haust from ithe Kd- 
wards air pumps is 


now put through this 
filter. The boiler-feed 
water is at present 
handled by a 7x43x10- 
in. outside end-packed 
duplex steam - driven 
pump, but this will 
shortly be replaced by 
a turbine- driven 
centrifugal pump and 
the duplex unit used as 
a stand-by, for which 
service a 6x4x6-in. 
duplex steam pump is 
now being used. 








‘cond pumping 
ine and 


en- 
replace it 


Fig. 1—Pump end of 6,000,000-qgal. DeLaval turbo-pump 
tistalled in 1925 


This station re- 
ceives the city water 
from the filter beds 
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and discharges it into the city mains. The source of 
the water supply is the Ready Fork River, about eight 
miles from town, where a five square mile watershed is 
under supervision to insure sanitary conditions. At 
the river station there are two 2,500-cu.ft. water-tube 
boilers supplying steam to a 4,500,000-gal. and a 7,500,- 
000-gal. turbine-driven centrifugal pump. In addition 
there is a vertical waterwheel, chain-driven to a third 
centrifugal pump. As long as water from the reservoir 
is escaping over the spillway, giving a head of about 
25 ft., the waterwheel is kept in operation. 

The plants have lately been equipped with recording 
steam and water-pressure gages, as well as CO, record- 
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Fig. 3—4,000,000-gal. series centrifugal pump 
driven by steam turbine 


ing instruments. At present for each 1,000,000-gal. 
water pump 12 Ib. of coal is used per foot head. This 
is a net thermal efficiency of approximately 7 per cent. 

The investments in the two plants are carried on the 
city’s books as follows: River plant, $187,000; high- 
37,000. The outstanding bonds 
against the water-works system, including the sanitary 
sewers, is $1,500,000 and the income from the water 
rentals is such that the bonds are being taken care of 
when due. 

The water rates are: 


pressure plant, $ 


First 1,500 cu.ft., per 100 ecu.ft., 25.0c. 

Between 1,500 and 7,000 cu.ft., per 100 cu.ft., 22.5¢. 

Between 7,000 and 14,000 cu.ft., per 100 eu.ft., 19.0c. 
Between 14,000 and 35,000 cu.ft., per 100 ecu.ft., 15.0c. 
Between 35,000 and 66,000 cu.ft., per 100 cu.ft., 11.0¢e. 
Between 66,000 and 135.000 cu.ft., per 100 cu.ft., 9.0c. 
From 133,000 up, per 100 cu.ft.. 9.0¢e. 


These rates compare favorably with those in other 
Southern cities. The municipality has 978 hydrants on 
which no charge is made for water either for street 
flushing or fire protection. 





The demands of oil engines, especially those of high 
power, require a wide range of pressures, speeds, tem- 
peratures and materials, and it is important that the 
proper oil be used. Lubricating difficulties in these 
engines are usually due to failure of the moving parts 
to get oil, too rapid breaking of the oil film, or dirty oil. 
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Engineering One’s Finances 
By CHARLES H. HERTER 


‘The amount of advice an engineer can use is 
unlimited. From the first day he goes to school until 
he lays down his wrench or pencil for the last time, 
he is continually absorbing information, so as to be 
prepared for all eventualities. By far the greater part 
of his energy is devoted to the mastery of engineering 
problems, and his earning capacity in a large measure 
is dependent upon his skill in “harnessing the forces of 
nature to the will of man.” 

As one grows older, the fact is recognized that it is 
not sufficient to be able to make money— it is just as 
necessary to conserve one’s resources for the period 
when one’s earning capacity is diminishing, to make 
sure of never becoming a burden to one’s family or to 
the state. 

In these times of hurried living, and ever conscious 
of this need of providing for an unknown future, afl 
engineer is prone to accept advice which, instead of 
heppiness, will bring him grief and rob him of the 
fruit of many years of labor. 

This is likely to happen when our busy engineer falls 
into the hands of some poor but apparently deserving 
inventor, who will gain the engineer’s confidence and 
support by telling him how hard he has been working 
toward the perfection of a method for generating elec- 
tricity direct from coal, for building non-sinkable ships, 
for burning oil and hydrogen with an efficiency of 95 
per cent, for making leather resistive to all destructive 
agencies, or for developing a permanently automatic 
household refrigerating machine. 

WORKING ON THE PROSPECT 

The inventor complains that people appear to have 
no conception of the rapid strides being made today by 
engineers whose greatness will be recognized only here- 
after, but it pleases him to have found in the person 
of the listener the one man who does seem to under- 
stand him fully and who certainly evidences good 
judgment by agreeing (sooner or later) to accept a 
share with him in the long sought-for opportunity to 
get in on the ground floor of a great money-making 
proposition. 

The inventor who thus represents himself as suffering 
hardships for the ultimate benefit of ail mankind, usu- 
ally seeks the acquaintance of men who are honest and 
upright, because he knows from experience that such 
men expect others to be just as honest and unsuspect- 
ing. If necessary, he cites cases where the successful 
exploitation of a clever idea has brought wealth and 
fame to the man who knew enough to take a chance at 
the right time. 

Engineers, who may be well informed on the prop- 
erties of all sorts of materials and on natural physical 
laws, may not know human nature well enough, and 
therefore fall an easy prey to such impostors. One 
ought not to get caught in the trap, but it has happened 
to the writer several times, and all that he got out of 
his experience is the determination to be on his guard 
in future and to warn fellow engineers to be more care- 
ful and not to risk money unless advice has been 


obtained from the editor of his trade paper, the presi- 
dent of his association, or from his other associates, 
his wife included, before he allows himself to be pumped 
down to 29 inches of vacuum 
all over again. 





and then have to begin 
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Lubrication Research Needed 

N OPERATING oil engines certain lubrication 

troubles at times encountered which are most 
difficult of solution, and it would be well if one of the 
oil-research organizations were to spend some time on 
these problems. 

It has been found that upon a change of fuel from 
a filtered oil to one carrying a considerable percentage 
of sulphur, serious operating conditions are experienced, 
the rings become gummed or carbonized, resulting in 
considerable piston blowing and at times burning or 
scoring cf the liner. 

Apparently, the fuel oil is, in itself, not the imme- 
diate cause, and inasmuch as the lubricating oil has 
been satisfactory, one hesitates to attribute the trouble 
to taulty lubrication. Nevertheless, observation tends 
to substantiate the claim that the sulphur content of 
the fuel oil somehow reacts upen the lubricating oil to 
render the latter unsuitable and insufficient as a lubri- 
cant, and in addition causes the heavier part of the 
lubricating oil to deposit as an asphaltum or tarry mass. 

Proper research might result in a standardization 
of lubricating oil properties to be avoided when a sul- 
phurous fuel oil is used, or a recommendation of the 
change in the grade of the lubrication necessary with 
an increase in sulphur content of the fuel oil. 
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Narragansett’s Unusual Layout 
See issue will find many of Powe?r’s readers at the 
A.S.M.E. Spring meeting in Providence. On Tues- 
day afternoon they will have an opportunity to visit 
the enlarged South Street Station of the Narragansett 
Electric Lighting Company, described in the leading 
article. There are larger stations to be seen, but none 
more interesting. The plant is unique, or at 
unusual, in several respects. 

In these days it is of interest to discover a large 
central station equipped entirely with jet condensers. 
That serving the new 35,000-kw. unit is the largest 
single-body jet condenser in the world. Corrosive con- 
densing water is the explanation. This has introduced 
other problems, chief of which is that of purifying the 
high percentage of makeup required with jet-condenser 
operation. The Providence city-water supply used for 
makeup is unusually soft, but no chances can be taken 
with the feed supply of boilers operated at high ratings 
and with high furnace temperatures. So an enormous 
hot-process softener has been installed, with space left 
for another like it. 

But this is not all, the desire to operate the new 
section of the station at higher steam pressure and 
temperature, and at the same time tie the old and new 
sections together, was ingeniously satisfied by the use 
of a large reducing valve and desuperheater connecting 
the new steam mains with the old. 
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The tie-in does not stop with the steam mains, but 
extends to the heat-recovery cycle, where the effort to 
give the whole station the advantages of recent advances 
in the art of stage heating has resulted in a novel 
heat-balance layout. As much as sixty per cent of the 
throttle steam may be bled from the new turbine, 
furnishing much of the heat for the feed supply of the 
entire station. 

The South Street Station exemplifies three methods of 
firing—oil, stokers and pulverized fuel. It is true that 
oil is not being burned at present on account of its 
high price, but some of the furnaces are equipped to 
use it on short notice in an emergency. 

Finally, no visitor can fail to be interested in the 
four large new boilers, which burn pulverized fuel and 
are provided with three different types of air preheaters. 
One of the boilers is equipped with special drum, con- 
nections and meters to determine what fraction of the 
total steam produced is made in the water screens. 

Taking it all in all, the operation of this station 
bids fair to furnish data of great value to the engineer- 
ing profession. 


The Executive’s Interest 
in the Industrial Power Plant 

OWER cost, in the average industry, represents such 

a small part of the total cost of production that there 
has been a tendency in many instances to neglect this 
part of the enterprise, at least until something happens 
to show that thousands of dollars per year are being 
wasted that could be saved by a little interest on the 
part of the company executives. It has been frequently 
asserted that the time of an executive in a large industry 
is more valuable when applied to those problems _ in- 
timately connected with production and distribution 
than to the generation of power in an isolated plant. 
This probably is true if the executive is going to attempt 
to run the power plant. However, operation of the 
power plant is the job of a competent engineer, and 
any executive who tries to take such a responsibility 
is probably borrowing a lot of trouble that he could 
profitably avoid. 

Before any plant can be run efficiently it must be of 
a design suited to the industry it serves and be equipped 
to obtain an intelligent record of its operation. Then 
it is essential to know what the plant can do when in 
good condition and properly operated. After this about 
all the executive need to know about the plant’s opera- 
tion, can be given to him weekly or monthly on a simple 
report that shows how closely the plant is being run 
to standard. If costs are going up, it will be up to the 
chief engineer to explain the cause. The consideration 
of such a report will require but a half hour or so and 
can well be made one of the things discussed at the 
monthly or weekly meeting of the department heads, 
of which the chief engineer shouid be one. Such meth- 
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ods are applied in many instances where the executives 
of large industries have found that the savings made 
in the operation of their power plant was among the 
important contributions to their company. The power 
cost may represent only two or three per cent of the 
total cost of production, but in a large industry this 
may run into hundreds of thousands of dollars per year, 
something that possesses great possibilities of savings 
or waste, depending upon how intelligently this problem 
is handled. 


Tolerances in Testing 

N CONNECTION with the meetings of the Interna- 

tional Electrotechnical Commission there was consid- 
erable discussion of the subject of tolerances to be used 
in comparing the performance of hydraulic and steam 
turbines with the manufacturers’ guarantees. For some 
time it has been the practice in European countries to 
allow a tolerance of the order of two per cent, so that 
if an hydraulic turbine is guaranteed for ninety-three 
per cent efficiency, and actually develops ninety-one 
on test, it is deemed to have met its guarantees. 

There appears to be some confusion of ideas with 
respect to tolerances and accuracy. It is argued, quite 
properly, that no test of a steam or hydraulic turbine 
is free from error, and it is pointed out that the result 
of any such test may be one or two per cent higher or 
lower than the tratn. This may readily be admitted; 
in fact, in the absence of elaborate precautions it is 
probable that the deviation may be somewhat greater 
than this. This, however, is something that the manu- 
facturer must take into account in stating his guar- 
antees. He naturally calculates the expected perform- 
ance of the machine and then states a guarantee 
sufficiently poorer than his expectations, on the basis 
of his judgment and experience, to cover variations in 
testing, uncertainties in design and inaccuracies in con- 
struction. Variations in operating conditions from 
those specified in the guarantee are usually cared for 
by the application ot corrections established by the 
manufacturer, or by special tests. 

If in addition to this, the manufacturer is allowed a 
tolerance in meeting the guarantee, he will simply make 
his guarantee better by the amount of the tolerance. 
This has a tendency to encourage the introduction of 
larger guarantee values in the literature. While it is 
possible that such values may be more nearly repre- 
sentative of the actual expectations of the manufac- 
turer, and perhaps of the actual performance of the 
itachine, there is no certainty that such correspondence 
would be any better than it is today, and the publica- 
tion of test results will in any case make available to 
the engineering profession the actual performance of 
machines as accurately as it is possible to determine it. 
Any engineer investigating steam or hydraulic turbine 
performance is interested, not in guarantee figures, but 
in test results. 

The use of tolerances in manufacturing industries 
has perhaps confused the issue somewhat. There seems 
to be a tendency to assume that conditions are 
analogous, which really are not so. Suppose, for 
example, that a purchaser orders from a manufacturer 
a number of end cage rods to be precisely one foot 
long. No manufacturer of gages would accept such an 
order, because it is unthinkable that a number of rods 
could be made at any reasonable cost, of any precise 
length. The manufacturer will demand that the pur- 
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chaser allow him tolerances, even though these toler- 
ances be very small. The businesslike way of specifying 
end gages of this nature is 12.0000 + 0.0001 in., or in 
some similar way. 

sut now assume that the object of the purchaser is 
somewhat different, and that he specifies solid gold bars 
so sized that not one of them is shorter than 12.0000 in. 
Inasmuch as these bars are made of gold, there is no 
danger that the manufacturer will make them exces- 
sively long, but to meet the specification and avoid 
rejections, he must see to it that not one of the bars is 
shorter than the stated minimum length. No tolerance 
whatever is necessary in a case of this sort. 

This second case is analogous to meeting the guar- 
antees on a turbine. The guarantee is in effect a state- 
ment of the minimum efficiency (or the maximum steam 
consumption) that will be acceptable to the purchaser. 
A sensible manufacturer will of course see to it that 
his expectation is enough better than the specification 
or guarantee to give him at least a fair chance of a 
successful acceptance test. A tolerance is entirely 
unnecessary and merely confuses the issue. 


Comprehensive Program 
of Stream Surveys Needed 

HERE has been an ever-increasing need for infor- 

mation on rivers where power developments are to 
be made, to allow the consideration of a comprehensive 
plan of utilization. The lack of such data has been 
one of the handicaps under which the Federal Wate: 
Power Commission has labored. Although such studie: 
have been made to a limited extent on some rivers, par- 
ticularly on the Tennessee, no comprehensive national 
program of river surveys has been attempted. As an 
outgrowth of the egitation for legislation to devote 
license fees collected under the Water Power Act to a 
general survey of rivers on which power can be devel- 
oped, a report has been submitted to Congress by the 
Chief of Engineers and the executive secretary of the 
Federal Water Power Commission, that the cost of such 
surveys will be approximately seven and one-half million 
dollars. 

This may appear like a considerable expenditure for 
surveys, When looked at as such, but when compared 
with the value of the power on the rivers, the cost of these 
surveys becomes insignificant. When the water powers 
of this country are completely developed, it is estimated 
that they will produce two billion kilowatt-hours annu- 
ally, which at three-tenths of a cent per kilowatt-hour 
is worth six hundred million dollars per year. In other 
words, the cost of these surveys has been placed at 
about one and a quarter per cent of one year’s value of 
the water powers. 

There are many other interests that these surveys 
would benefit, such as navigation, irrigation, municipal 
water supply and flood control. Leaving these out of 
the picture, the vast economic value of our water powers 
justifies the cost of obtaining the necessary data that 
will make possible utilizing them to the best advantage. 
The time required to make these surveys allows for 
providing the funds over a period of years and, as has 
been frequently pointed out by the Federal Water 
Power Commission, these surveys can be financed by 
the funds obtained from licenses for water-power devel- 
opment, without any direct demand upon the National 
Treasury. 
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Types of Thermometer Pockets . 


In taking temperatures where a thermometer well 
is required, it is important that the well be so con- 
structed that there is the least possible time lag be- 
tween the change in temperature of the substance 
measured and the change in temperature of the well, 
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Thermometer pockets designed to meet 
different conditions 


also that there is the least possible loss from radia- 
tion, ete. 

A thermometer well that will meet these requirements 
and is easily constructed at low cost, is shown in the 
illustration. Three different conditions that may be 
met with a pocket of this type are also shown. 

As illustrated in Fig. 1, the well is constructed of 
two pieces of pipe welded together. A piece of j-in. 
pipe 9 in. long is welded up at the bottom to withstand 
Outside the top or open end of the {-in. pipe 
is a short piece of }-in. pipe welded as shown at its 
top and threaded at its bottom end to screw into the 
main pipe. The 3-in. pipe is left open at the bottom 
o that the well proper will have complete submergence 
n the fluid; that is, the }-in. pipe acts as a jacket. 

This feature of submergence is best exemplified in 
the sketch as shown in Fig. 2. Under this condition 
team temperatures, for example, in a small line may 

obtained without subjecting the line to an obstruc- 
ion that might not be desirable, yet there will be 
sufficient circulation to maintain the full temperature 

the well even though it is outside the main pipe. 
Che well in this case should be insulated the same as 


pressure. 












the main line so that only a negligible amount of heat 
loss can take place. 

Fig. 3 shows how the pocket is made for a vertical 
pipe. The outside pipe in this case is usually } in. 
rather than 3, to give sufficient slope to the well to 
retain oil or other suitable liquid. The same yeneral 
arrangement may be used, however, with regard to the 
reservoir for complete submergence in either a large 
or small diameter pipe. M.S. GARE. 

Painesville, Ohio. 


“ee e - 
Fitting Rod Bearings 
Fitting the piston and crankpin bearings of a Diesel 
connecting rod requires that the rod stand vertically. 
Inasmuch as the ends of the rod assembly are rounded, 

















Clamping connecting rod to bench 
while fitting bearing 


the job usually calls for the removal of the crank bear- 
ing when fitting the piston pin bearing. 

The illustration shows how one engineer got around 
his difficulty. On the end of his workbench he attached 
a clamp by means of which the rod is held vertically 
with the bearing at a height suitable to permit scrap- 
ing without fatigue. G. GROW. 
St. Louis, Mo. 
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Why the Bills for Sieam Were Low 
A steam plant that sells steam to different buildings 
found the monthly bills less than they had been in 
previous year, so investigation was started to discover 
the cause. Steam was charged per 1,000 lb. registered 
by condensation meters. The steam was delivered to 
the buildings at 75 lb. pressure and a 10-in. vacuum 
is maintained on the return lines at the power plant. 
There are eighteen buildings in all connected to the 
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Arrangement of condensation meter cornine ctions and coil 


heating system and the heating surface in each ranges 
from 1,000 to 20,000 sq.ft. In the small buildings it 
was found that steam was blowing through the meters. 
These were equipped with gravity heating systems, 
which worked all right when the vacuum traps func- 
tioned properly. 

The illustration, Fig. 1, shows the general arrange- 
ments of meter and connections. The meter is of the 
two-bucket type, one emptying while the other is filling, 
each dump being registered by a counter. It will be 
apparent from the sketch that with a number of vacuum 
traps leaking, there is nothing to stop the steam from 
going through the meter without being recorded. 

To find out if steam was blowing through, the inlet 
to the meter was disconnected and piped to blow to the 
atmosphere, as shown at A, and, sure enough, there 
was nothing but steam coming through trom the sys- 
tem. The building owners were requested to put the 
vacuum traps in good working order and the bills were 
adjusted satisfactorily. One building containing 16,000 
sq.ft. of radiation showed no steam coming back in the 
returns and was pronounced O.K. Still the meter read- 
ings did not correspond to the amount of steam that 
should be used to heat the building. One of the officials 
who thought the meter readings were at fault visited 
the building one afternoon. He found the meters tlooded 
with water and not registering. The trick, it was dis- 
covered later, was to admit steam to the building until 
all the coils and radiators were hot and the returns 
coming back warm. Then the valve B in the discharge 
line from the meter would be closed until the vacuum 
gage showed 1 or 2 Ib. pressure, then opened just 
enough to maintain that pressure. This changed the 
meter into a receiving tank and consequently prevented 
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it functioning as a meter. Needless to say the valve B 
was removed. 

The man in charge was quite indignant over its re- 
moval, as his intentions were not to cheat the meter, but 
to extract the heat from the steam, as he explained he 
did not want the returns going back at 195 deg., necessi- 
tating the use of cold water in the vacuum pump suction. 

The type of vacuum trap used in this building opens 
to relieve the coil of condensation at a temperature of 
206 deg. So he had the returns from the upper floors 
piped to coils in the bottom floor, as shown in Fig. 2, to 
condense any steam that would get past the vacuum 
traps. In the meantime a compound gage was installed 
ahead of the main return valve, which would then be 
choked after the building reached the proper tempera- 
ture and the gage would indicate if the system was 
getting flooded. Later a }-in. bypass was put around 
the valve as at C, the object being to lessen the velocity 
of the water ahead of the meter. The building uses 
560 lb. of steam per square foot of radiation per season. 
The temperature of some of the floors, used for print- 
ing, has to be kept at 80 deg. The thermometer D in 
the discharge pipe from the meter is watched and the 
returns allowed to go back at 160 deg. and less in mild 
weather. THOMAS SHEEHAN. 

Springfield, Mass. 


Mishandling Machinery 
Visiting plants in the process of erection, one is 
struck by the lack of care used in the storing of machin- 
ery before installation. 
In the illustration appears an example of the typical 
way machinery is mishandled in and around some 
Florida plants. The building and foundations of an ice 
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Compre ssor is half covered with rock 


plant were not completed when the ammonia compressor 
arrived. To avoid demurrage, the compressor was thrown 
alongside a pile of crushed stone. Other loads were 
dumped alongside the machine until it became half 
covered with crushed stone. If the bearings, piston 
rod and other moving parts give trouble after the plant 
starts, the blame may be due to the total lack of appre- 
ciation of good machinery shown when the compressor 
Was exposed in the fashion shown. 
Jacksonville, Fla. CHARLES ST. JOHN. 
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Location of Blowoff Cock 


In the “Questions and Answers” column of Power, 
March 23, the recommended locations of the blowoff 
cock and valve are in error. The cock should always 
be placed next to the boiler and the valve next to the 
blowoff line. To operate, the cock is first opened and 
blowing down done with the valve, which is then closed 
before the cock is closed. In this way the cock will 
always remain tight. The valve can be reseated and 
the stem packed while the boiler is in service. 

The arrangement usually sent out by manufacturers 
of combination blowoff valves is correct. A valve will 
always leak with scaly water or sand and must be 
reseated, but the cock, being opened and closed in dead 
water, will always hold. 3ASIL 8S. T. DOBREE. 

New Orleans, La. 


Power Plant Engineers’ Wages 


The editorial entitled “Power Plant Engineers’ 
Wages” in the March 23 issue opened up a phase of our 
economic structure that has been sadly neglected. The 
industrial fabric of the country will sooner or later 
suffer if the employers and engineers do not get closer 
together. 

Collectively a cog in our economic gear, the operat- 
ing engineers of industrial plants make up an indis- 
pensable part of the mechanism. These men are charged 
with the responsibility of producing more power than 
even the public utilities. When it comes to the respon- 
sibility of burning coal, there is only one group handling 
more of this precious raw material than the operating 
engineers—the locomotive engineers. 

Four times as many engineers should belong to engi- 
neering associations as do. The employers could well 
afford to say: “We will pay your dues if you get into 
the game and work along this line.” 

The condition outlined in the editorial and resulting 
discussion is not prevalent to a large extent, but there 
is entirely too much of it. The controversy running 
through the power field between the central station on 
the one hand and the advocates of isolated plants on the 
other has greatly depreciated the importance in the pub- 
lic mind of the isolated power plant. At the same time 
the economic importance of the operating engineering 

rofession in our business structure has been more or 
ess overlooked. 

The employer has paid no attention whatever to his 
ower problems. The easiest way to get power has 
ippeared to him the best way. The thermodynamics 

his power problem have been all Greek and the coal- 
irning end of his outfit has received little attention 
nd his operating engineer less. 

The economic phase has never been looked into by 
ie majority of employers, and many of the envineers 

nnot get this This end of business conse- 

iently has suffered badly. It would seem almost a 
'-50 proposition, with possibly more faults resting 


across. 





with the engineers themselves rather than their employ- 
ers; unquestionably there are faults on both sides. The 
fact remains that 

generally underpaid. 

If coal could suddenly be increased to $20 per ton, 
the conditions of the operating engineers would change 
almost instantly, because heat and power would then be 
a different thing in the manufacturing cost sheet. As 
it is now, coal is relatively small item the 
employer does not take any interest in the power plant, 
when in fact without this department functioning prop- 
erly the whole industry is hamstrung. 

We will here that might 
spread and cause more or less disturbance to our indus- 
trial structure. As a cure we would suggest that the 
employers join their underpaid engineers to fight their 
common battle together and cut out this fighting each 
other. EGBERT DOUGLAS, 

Cahill & Douglas, 
Consulting Engineers. 


the operating engineers are very 
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there is a disease 


agree 


Milwaukee, Wis. 


Selection of Alternating-Current Motors 


The article in Power, April 6, by Egbert Douglas, 
entitled “Causes and Sugyvested Cure for Low Power 
Factor,” interested me very much, as the installation 
that I have just completed violates many of the prin- 
ciples laid down by his article. The installation in 
question comprises approximately 9,000 hp. in motors, 
some 90 per cent of which are 720 r.p.m. synchronous 
speed or below. Incidentally, to avoid future argument 
the load at 4,300 kw. has a power factor that varies 
between 92 and 97. 

Mr. Douglas ably presents the argument from the 
viewpoint of the power companies and the purely elec- 
trical efficiency, but leaves the impression that an in- 
stallation as mentioned 
and a waste of money. 


above shows poor judgment 
Too narrow a viewpoint fre- 
quently leads us to a careful scrutiny of individual 
features to the exclusion of the problem as a whole. 
Many engineers are prone to purchase motors and start- 
ing equipment for high electrical efficiency and power 
factor at the lowest with 
equipment. 


cost consistent high-class 

In reality the problem is much broader. The problem 
is actually the purchase of equipment for applying 
power to the parts of the machine which accomplish 
the useful work and suitable means for placing the 
control of the power at a convenient point in the hands 
of the operator. Good engineering would indicate care- 
ful consideration of the electrical and mechanical 
tures of the installation as a whole. 


fea- 
The latter is of 
more importance than the mere cost and characteristics 
of the electrical equipment only. 

Power-transmission equipment of all kinds is expen- 
sive both in first in maintenance, and adds 
friction loads which frequently form a large portion of 
the all-day load. Interruptions from the mechanical 
failures are more frequent than from electrical causes. 


cost and 
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The guiding star in the design of the installation 
should be low unit cost of the finished article. This is 
most easily attained by uninterrupted operation at or 
near the maximum productive rate, implying maximum 
reliability and life of equipment. The closer we can 
apply the power to the working parts the less apparatus 
is introduced which may cause trouble and interruptions 
in service. A motor directly connected to the working 
parts of the machine with a minimum of transmission 
equipment presents the most ideal condition from the 
viewpoint of operating control and continuity of opera- 
tion. This cannot always be attained in practice, but 
ihe more nearly it is followed the less interruptions 
may be expected. No one questions the advisability of 
direct connection for high-speed rotary apparatus such 
as fans, blowers, centrifugal pumps, or equipment of 
that type. 

In the design of machines involving several processes, 
the use of individual motors frequently reduces the cost 
of the machine and increases production through better 
control of its component parts. This is especially true 
in the high-speed saws and cutters of the more com- 
plicated wood-working machinery. 

A large portion of the work done in industrial proc- 
esses is accomplished by machinery running at slower 
speeds than are general for motors. It frequently hap- 
pens that the cost of the equipment for reducing the 
speed and applying the power to the machine is much 
more than the cost of the motor. For instance, assume 
a screw conveyor operating at 60 r.p.m. and requiring 
30 hp. and individual drive. Comparative costs should 
include the cost of the motor, the cost of the trans- 
mission and reduction machinery, and the cost of the 
space occupied by the equipment. Considered on this 
basis the low-speed motor connected through a cut-gear 
speed reducer offers the lowest cost of installation, 
the lowest maintenance, the most reliable and convenient 
means of applying the power. 

The superior reliability of the low-speed motor can 
be easily demonstrated. In several industries where 
much dust is encountered, the 720-r.p.m. synchronous- 
speed motor has almost attained the dignity of a stand- 
ard. The parts are larger and less delicate. The large 
frames radiate heat better even when badly coated with 
dust. The liberal sizes of the shafts and bearings 
minimize troubles from belt pull and gear reactions. 

Even the sin of overmotoring can be justified from 
the operator’s viewpoint. Mr. Douglas states “There 
is probably no line of engineering work today where 
more guesswork is used than in selecting motors.” 
From a wide experience in applying motors to indus- 
trial drives the writer can heartily agree that most 
manufacturers have a rather hazy idea of the actual 
power consumption of the machine they furnish. Then, 
too, conditions of application vary considerably from 
their standards. <A good set of testing instruments 
should form a part of the equipment of every factory 
using any considerable amount of power, and frequent 
tests should be made of the power consumption of 
motors. 

Abnormal conditions frequently arise which the op- 
erator will expect the motor to handle. As wear takes 
place, parts will get out of line and the friction load 
will increase. Machines will choke up and the operat- 
ing delays and damage to material in process will 
frequently amount to more than the cost of the motor 
if the machinery stops. 

The system power factov chould receive attention, 


bui not at the expense of the operating costs to th: 
productive departments. So far as the average in- 
dustrial plant is concerned, low power factor is not 
a serious item. Distribution lines are short and the 
allowance for extra copper is a small percentage of the 
construction cost. When power is purchased it becomes 
a different matter. The power company with long lines 
to build and extra transformer and generating capacity 
to furnish has a reasonable basis for an additional 
charge to the power cost for maintaining the extra 
equipment. In this case various corrective measures 
may be applied. A judicious use of synchronous motors 
or some of the newer types that have a leading power 
factor will usually take care of the problem. In extreme 
cases resort can be had to static or synchronous 
condensers. T. H. ARNOLD, 
Osborn, Ohio. Southwestern Portland Cement Co. 


Is This Prevalent? 


In reply to the query, “Is This Prevalent?” asked 
by C. F. Miller in Power, March 23, my reply is, Yes. 
universal. My observations of the status of the sta- 
tionary engineer indicates that he is a much-imposed 
upon and poorly paid individual and yet withal th: 
most honest, capable and loyal member of the factor) 
staff. We see him shoveling coal when a fireman is 
drunk, repairing a stoker or replacing a burnt-out light, 
always stepping into the breach of an emergency, doing 
hundreds of jobs, at the beck and call of everybody. 
His office is usually a cubby hole, badly lighted, dusty, 
oily and greasy, down near the boilers and engines, 
usually underground; in time he gets slack and loses 
faith and morale. 

Recently, a small manufacturing concern asked t. 
be advised if the expenditure of $16,000 a year for cou! 
at $3.40 a ton to heat their premises was too muc! 
three boilers being used at 110 Ib. steam pressut 
The owners were ex-farmers and graduated salesmen, 
knew nothing about engineering, although to hear then 
talk they had forgotten more than any engineerin: 
school ever taught. The reason their coal biil wi: 
$5,500 per annum too high was that, over the advi 
and recommendations of their engineer, they install 
a heating plant and told him to operate it accordin 
to the specifications of a friend, which was to carry 110 
lb. on the three 1,500-sq.ft. boilers, reducing it to 5 Ib. 
for the heating. 

A downward bend from the top of the boiler to th 
main steam pipe, prevented the moistened steam froin 
dropping back to the boiler, it being siphoned to th 
main steam line.and trapped to a hot-water heater 
which had a 6-in. open pipe to the atmosphere. The 
Was a vacuum pump on the heating system, deliverin 
through the hotwell directly to a 6-in. waste pipe. The 
engineer operated the plant until he got sick of it and 
asked for outside advice, to convince them the arrange 
ment was wrong. I believe when it was all straightened 
out they gave him a raise of $5 a week. 

I can quote dozens of instances where the owner 
have brought steam boilers to heat at 5 lb. when 2 t 
4 oz. was all that was required. The owner does no 
know and he puts it all on the price of what he pri 


duces. The consumer, the grand old public, pays and 


pays, and smiles and smiles! 

Il may be wrong, but I believe there is a way out fo 
the chief engineer. If you have a good idea patent it 
There are registered patent attorneys who will preparé 
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your claims and drawings for $35. Therefore get out 
the old drawing boards and start the brain storms. 
Another thing, forget all that Marcus Aurelius stuff 
about little things. Engineers must study big things, 
big leakages, mass production. Forget the little things. 
Have an assistant to see to them. Another word: When 
you see a machine, say to yourself, “If I turn that 
thing upside down or stand it on its end, changed so 
and so, will it do more and better work or what machine 
will cut these out altogether.” J. B. CARPER, M.E. 
Louisville, Ky. 


Hydrostatic Tests for Boilers 


I have read a number of articles in Power on the 
question of which is the more reliable, an inspection or 
a hydrostatic test for determining the safety of a boiler. 
In the last six years I have examined and repaired 
a great many boilers and pressure vessels and must 
say that unless one is thoroughly familiar with the 
boiler, one must use both methods. 

In 1920 the Portsmouth Navy Yard had a contract 
with the Shipping Board to recondition an ex-German 
liner, which had two double-ended and one single-ended 
Scotch boilers. The double-ended boilers were about 12 
ft. in diameter and 20 ft. long. Their shells were made 
of three courses of plate, 12 in. thick, and the working 
pressure was 200 lb. per sq.in. 

The contract specifically stated the work to be done, 
covering the repair of a number of minor leaks. Upon 
beginning work on the boilers, the first thing done was 
to make an examination of them, and they were found 
to be in an excellent condition. The next operation 
was to test them hydrostatically to locate definitely leaks 
and their extent. A pressure of 300 lb. per sq.in. was 
used for this test. 

The first boiler tested required some time for a man 
to locate leaks and make some measurements. When 
test pressure had been on about 45 minutes, the top 
plate of the center course at the top center suddenly 
ripped asunder its full width of seven feet. This 
casualty required investigation for the cause and blame. 

One of the points made was that the test pressure 
should not have been kept on the boiler for so long a 
time. The reply was that it was necessary for searching 
out leaks and measuring parts for distortion, and as the 
boiler showed that it had a factor of safety of less than 
1.5, it was well it happened as it did rather than when 
steaming. 

Instructions were then given to repair this boiler and 
a different procedure followed in testing the second 
boiler—which was to pump the pressure up to 300 Ib. 
and then lower it to the working pressure. 

All arrangements having been made, the test was 
begun. When test gage registered 300 lb., the shells 

f this boiler ripped asunder on the top center, from 
front head to back head, through the 12-in. plate, the 
two circumferential lap seams, and through a forged 

teel pad 4 in. thick used for mounting the main stop 

alve. 

These boilers were accessible internally and exter- 

ally for a thorough examination, the covering on the 

itside having removed and the shells scaled. 

he condition, design and workmanship were remark- 

bly good, and as the boilers were only ten years old, 

appeared that a hydrostatic test would be necessary 

nly to verify the tightness of the seams and the dis- 
rtion of furnaces. 


been 
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At this yard there are a number of boilers in power 
plants, locomotives, cranes, ete., which are inspected 
four times a year and tested once a year. Six of the 
crane boilers had been regularly tested and inspected 
up to the time they were four years old, when one of 
them developed a slight leak, coming through the appar- 
ently solid outside shell plate. These crane boilers are 
of the upright tubular type, inacccssible for a thorough 
examination, except through four small handholes. 

This sort of an examination showed that the plates 
were not in a bad condition; and a water test, 50 per 
cent above working pressure, revealed nothing but a 
slight dampness above the mud ring. The mud ring 
was then removed, and its condition was found to be 
alarming. Both the outside shell and firebox plate on 
the water side were badly grooved just below the top 
of the mud ring, almost entirely around both plates, 
and nearly through in places. 

The mud rings of eight more boilers were removed, 
and plating found in a similar condition. 

THOMAS J. GAMSTER, 


Navy Yard, Portsmouth, N. H. Master Boilermaker. 


Buckling of Boiler Tubes 


In the March 9 issue I notice a comment by W. F. 
Schaphorst on the article entitled “Buckling of Boiler 
Tubes,” by W. Harris Day, in the Jan. 5 issue. I can- 
not agree with Mr. Schaphorst because his line of rea- 
soning falls down with respect to fire-tube boilers. Here 
the tubes are in tension and not compression and so, if 
the top of the tube is the hottest and, therefore, weaker, 
it would stretch more than the bottom and the tube 
bend upward and not downward. 

I believe Mr. Schaphorst has missed the main cause 
of the tubes deforming. In making steam in any vessel 
steam bubbles are formed and have a tendency to cling 
to the surface, thus insulating it. In a water-tube 
boiler the lower tubes do most of the work. There is 
also a considerable head for the steam to work against 
to reach the drum through the header. The header 
passage is also congested. All in all, the large quanti- 
ties of steam formed in the two lower tubes and swept 
along by the circulation tends to rise to the top of the 
tube insulating the metal from the water. The metal 
at the top will, therefore, be hotter than that at the 
bottom, so that the tube will arch upward. The higher 
the rating the more steam available and the more 
chance for heating the top of the tube, as the header 
passage is more congested, and the chances for steam 
locking greater. 

In a fire-tube boiler the circulation is not so brisk as 
in a water-tube for scouring the steam bubbles off the 
tubes. The steam bubbles will stick harder to the bot- 
tom than the top because their tendency to float upward 
will hold them against the bottom. Thus the bottom 
of the tube will in this case be better insulated, there- 
fore hotter and longer, so that the tube will sag down. 

Of course, in a water-tube boiler of the header type, 
there is considerable compression in the lower tubes, 
and once the tube starts to deflect, the compression will 
tend to increase this deflection. 

This is the way the matter appears to me, and as the 
same line of reasoning holds for the water-tube as well 
as for the fire-tube boiler, it would appear to be more 
likely than the reason put forward by Mr. Schaphorst. 

Toronto, Ont., Canada. L. D. WILTERS. 
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Are Welded Pressure Tanks Safe? 


In Power, Feb. 23, E. Andrews spoke of welds gen- 
erally, although he described the autogenous welding 
only. The so-called oxyacetylene welding is not a welding 
process at all and is in fact soldering. It is therefore 
not advisable to use it for high-pressure jobs. In addi- 
tion to the points covered in the discussion there are 
others of importance, such as the internal stresses in 
the adjacent areas of the weld, caused by the heat of 
the weld-flame that cannot be calculated and have 
caused severe damage. One method practiced at most 
Austrian welding shops is not to stop with the welding 
until the seam is finished in one direction. 
Welders in well-organized shops work in gangs of two 
men; one has the control of the burner and one ham- 
mers the seam, as he can reach it with the hammer with- 
out disturbing the welder in his work. 


process 


The proper way to be safe would be to anneal the 
welded product after it is welded and let it cool out in 
a packing of pulverized charcoal. 

The severe test proposed in the article mentioned will 
not be agreed to by many engineers accustomed to 
handle high-pressure jobs, for instance, for the chem- 
ical industry. In my career I was called upon to weld 
some chemical apparatus that was to work under a 
pressure of 1,700 Ib. per square inch. The work was 
carried out, tested with a pressure of 2,250 Ib. and then 
annealed. Upon being put into service the apparatus 
worked satisfactorily. 

Welding, in the purest sense of the word, is the 
process of water-gas-lap-welding as it is carried out by 
the Thyssen steel works in Mulhein-Ruhr. 

The drums welded by Thyssen have proved satisfac- 
tory for steam boilers with pressures up to 600 Ib. per 
square inch. These welds have done away with rivets. 
Engineers cannot use rivets in plates of 2-in. thickness 
and with an inside temperature of about 530 deg. F., at 
Which temperature the material is surely to “age” 
lose its strength. 


and 


Thyssen has adopted the following method in pro- 
ducing complete boilers or cylindrical drums in sizes 
from 2 to 6 ft. in diameter and up to 50 ft. in length. 
The plates come from the shears, where they are cut to 
the proper size, to the edging machine and finally to 
the bending machine. After being rolled, they are sent 
to the hydraulic welding press, where, after the bev- 
eled edges are fitted together, they are heated by water- 
vas burners to a forging heat, whereupon the edges are 


forged together by the press. The drum, which is not 


exactly cylindrical, is now subjected to a severe test 


with three times its ultimate working pressure, to see 
whether the weld is good and the joint tight. This test- 
ing pressure produces strains in the material and would, 
if there were no annealing process, cause the embrittle- 
ment of the material. 

The welded and tested drum is then placed in a heated 
annealing furnace and after reaching the correct tem- 
perature is moved back to the bending machine, where 
the drum is turned until 
to normal. 


the temperature is reduced 

The manufacture of boiler drums requires the con- 
stant attention cf a real engineer and of the metal- 
lurgist at the iron and steel works. Although it robs 
the boiler maker of a good deal of his best-paid work, 
it does deliver drums free 


from dangerous internal 


stresses. 
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My advice would be to be careful not to overwork the 
material with high test pressures and not to use the 
hammer on vessels with a high inside pressure. 

Vienna, Austria. ING. R. TH. HEINRICI. 


Exhaust Versus Live Steam 
for Heating 


From time to time the reader of technical magazines 
is asked to believe that it is possible to get something 
for nothing. 

One of the frequent sources of this demand is from 
the operator of a plant using exhaust steam for heating 
or process work and in the form of a statement that 
his exhaust steam at 6 lb. gage pressure (or there- 
about) is of more value for heating or process work 
than live steam at the same pressure. 

Assuming that exhaust steam at this pressure will 
be about 90 per cent dry, we are asked to believe that 
the heating value of 90 lb. of steam and 10 lb. of hot 
water at 6 lb. gage is greater than that of 100 Ib. ot 
dry steam at the same pressure. 

I, for one, find this hard to swallow. I have seen 
and heard this statement made several times, but have 
never seen sufficient data to prove it. Lacking proot 
and having a working knowledge of the properties of 
steam, I should like very much to have someone pro- 
duce some comprehensive data in support of the claim 

If the operator of one of these plants that is gettiny 
more heat out of 106,092 B.t.u. than can be obtained 
from 115,680 B.t.u. (or over 8 per cent for nothing 
can tell me how it is done, he will not only be doing 
me a great favor but will, I think, be conferring 
favor on the engineering fraternity at large. 

Will someone, who is operating one of these plant 
clear up a mystery of long standing by running a coup! 
of tests (say of ten hours’ duration each), one whil 
using exhaust steam and one while using live steam 
external conditions being the same in 
nearly as possible. 


each case as 

The data taken and recorded hourly should cover at 
least the following: Boiler pressure, feed-water tem 
perature, weight of coal burned, actual weight of water 
evaporated, pressure of steam at heating system header, 
pressure and temperature of steam at radiators or coils 
at three different points or more in the heating system, 
temperature of condensate at traps at the same thre 
points, temperature of condensate at hotwell, tempera 
ture of outside air, temperature of rooms heated, num- 
ber of persons working in rooms heated. Other data of 
value may be obtainable, but the foregoing, if proper] 
taken, will go far toward clearing the “‘mystery.” 

The objection will probably be that this 
involve too much time and cost too much. In reply | 
will say that if the operator of one of these plants 
cannot see where he will be repaid for his time and 
expense, I will, if the plant is within 50 miles of m: 
home, conduct the test for the privilege of writing it 
up and selling the write-up. If it is over 50 miles fron 
my home and the management will guarantee traveling 
and reasonable living expense and grant the write-u) 
privilege, I will do the job. 

This is not a challenge to 
exhaust steam at any back 
the soundness of that claim. 


test will 


using 
fully realiz 
It is a challenge to the 


the economy of 
pressure. | 


claim that exhaust steam is superior to and more eco 
from a thermal standpoint. 
L. A. PIERSON 


nomical than live steam 
Devon, Conn 
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A new slant on things observed in and out of the power plant 








= <== 








What Happens and Why? 











Easy Ways to Figure 
Strengths of Drum 


THER things being equal, the weak 


point in a boiler drum or other 


drum subjected to internal pressure is 
joint. 


the longitudinal The formula 








Fig. 1—Total steam foree on proje eted 
area dl is carried by metal area 2tl 


for figuring the safe working pressu 
of such a drum is 


= 
d 
In this P = safe steam pressure, lb. 
per sq.in.; s = safe working stress, 
b. per sq.in.; f thickness of shell, 


yt 


Rig, 2—Method using one-inch le ngth 
and full diameter 


d inside diameter of shell, in.; 
efficiency of longitudinal joint. 
This formula is derived from the 
‘inciple that th total steam pressure 
the projected area is equal to the 
tal tension in the metal resisting this 


essure. In Fig. 1 the projected area 
dl and the metal area 2tl. 


cancels 
what 


Since the length / 
makes no difference 
drum is considered. 

Simple as is this formula, there are 
still simpler ways of figuring the stress 
in such shells for a given steam pres- 
sure or, conversely, of figuring the 
steam pressure for a given allowable 
stress, 

Imagine a one-inch strip cut from 
the half shell as shown in Fig. 2. This 
is permissible since, as has been shown, 
the length does not affect the result. 
The shell shown is 3 in. thick and has 


length of 


1 


an internal diameter of 30 in. Assume 
200 lb. steam pressure. This acts on 
2 total projected area of 30° sq.in., 


Half 
or 3,000 lb., is carried by the 
one end. A tension of 3,000 


vivine a total force of 6,000 Ib. 
of 
metal at 


this, 
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Fig. 3—Mcethod using one-inch length 
and half diameter 
lb. on 3 sq.in. of metal is equivalent to 


6.000 lb. per sq.in. 

Fig. 3 shows a further simplification. 
The projected area is here carried only 
halfway across the drum. The 3,000 
Ib. force on this area is carried by the 
metal in one end. A force of 3,000 Ib. 
on 3 sq.in. gives 6,000 lb. per sq.in. 
The variation shown in Fig. 4 may 

still simpler for some. Here a 
length of shell is chosen such that the 
metal area at one end comes out 
exactly one square inch. (In the 
example illustrated the required length 
is two inches.) Taking the projected 
area halfway across the drum, the total 
steam force of 6,000 Ib. is seen at once 
to equal the tensile stress in pounds per 
square inch. 

The general case of this is illustrated 
by Fig. 5, where d = internal diameter 
and ¢ = thickness, both in inches. Pick 


be 


a section whose length is (For ex- 





out, itample, if ¢ % 


in., take a length of 
Then the metal area is 1 sq.in. 
the steam force on projected 
which one dimension is half 


. m:) 
Figure 
area of 
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Fig. 4—Method using , length 


and half diameter 


a. 
the diameter and the other is 7 


force will be equal the tensile stress in 
pounds per square inch. 


This 


For example, let the diameter be 
40 in., the thickness 7 in. and the steam 
pressure 200 Ib. per sq.in. Take a 
projected area , in. 20 in. 26.7 

a 
A ; 

— €: ie 

AA 

Z i = 

4 See | 
’ 
yt 2 
| coil 


Fig. 5—Metal stress per square inch 
equals steam force on projected area 


sq.in. The total force on this area is 
26.7 x 200 5,840 Ib. This is also the 
metal stress in pounds per square inch. 

If this shell were seamless and the 
safe stress 8,000 Ib. per sq.in., the 
corresponding steam pressure would be 


8,000 + 26.7 300 Ib. per sq.in. If 
the shell were riveted with a joint 
efficiency of 0.7 (70 per cent) in the 
longitudinal seam, the safe pressure 


would be 300 x 0.7 210 |b. 
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Making Ice with Sub-cooled 
Water 

At the April 8 meeting of the New 
York Chapter No. 2, National Associa- 
tion of Practical Regrigerating Engi- 
neers, Halbert P. Hill, of Ophuls & 
Ilill, consulting engineers, New York, 
gave an interesting talk on new 
methods of freezing water. Apparently, 
his object was to stimulate thought 
along lines that take the ordinary op- 
erating engineer away from the beaten 
path. After having spent many thou- 
sands of dollars during about ten 
years on experiments to make ice by 
removing the heat from the water side 
of the ice instead of from the outside 
through the existing ice, he said that 
he still believes as firmly as ever that 
ice from sub-cooled raw water will ul- 
timately become a commercial reality. 


DEPRESSING THE FREEZING POINT 


He stated that under certain favor- 
able conditions the freezing point of 
water can be depressed as much as 


ten degrees below 32 deg. F. To do so 
the refrigerating medium must be not 
more than two degrees below the tem- 
perature of the water, otherwise ice 
crystals appear suddenly and_ the 
whole mass will soon become slush ice, 
opaque. The ice crystals do not group 
themselves so regularly as in the ordi- 
nary process of making ice, and as each 
crystal seems to be covered with a thick 
film of water, the ice has an opaque 
appearance. A method remains to be 
found for overcoming this disadvan- 
tage. 

Some experiments have been made 
with double-pipe coolers, the freezing 
water flowing through the 2-in. pipe, 
the ammonia vapor passing through 
the 5-in. pipe, and the evaporating 
temperature being successively and 
cautiously reduced from about 34 deg. 
to 28 deg. If a piece of ice is dropped 
into water sub-cooled to 531 deg. F., ,3, 
of that water will flash to ice and the 
temperature will jump to 32 deg. The 
ice needles obtained are exceedingly 
small and of themselves they do _ not 
unite into a solid mass. If air agita- 
tion is used, snowballs result. These 
can be compressed into a_ solid cake. 
Operating thus with half ice and half 
water, the freezing time is 66 per cent 
horter than if starting with plain 
water. 

Process Not YET COMMERCIALLY 

SUCCESSFUL 
As 


the method of 


vet making ice 
with sub-cooled water is not commer- 


cially successful, but it is very probable 


that in due time the process will be 


perfected. To get the water down to 
20 deg. F., a very smooth glass sur- 


face is necessary, a surface of aluminum 
is too coarse, as is the surface of ordi- 


nary tubing or pipe. It invariably 
causes flashing into ice within’ the 
cooler, so the process must be inter- 


rupted. 

G. Savavese asked the speaker why 
the Parsons system of making ice had 
proved to be a failure. In this system 
stationary ice cans of the usual 300-Ib. 
size are used with three vertical double 
pipes projecting upward from the bot- 
tom of the can. In addition the cans 
are surrounded by cold brine. This 
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system is in use at the Hudson Ter- 
minal Building, New York. Mr. Hill 
explained that with this method it was 
necessary to have the water exception- 
ally clean, agitation was difficult, and 
as a separate cylinder of ice is formed 
around each double pipe, it is nearly 
impossible to cut the ice as desired. 
The holes in the ice may be filled with 
water and frozen, but this takes extra 
work and is objectionable. 

Charles H. Herter asked the speaker 
to explain to the audience his object 
in experimenting with sub-cooled water. 
The answer was, increased economy in 
the cost of making ice. He spoke of 
the moderate economy obtained with 
simple engine steam plants making 
distilled-water ice. Now we make ice 
from raw water, use uniflow steam en- 
gines, oil engines, or electric drive 
where current is available at favorable 
rates. The next step, he said, should 
pe in the direction of improving the 
ammonia evaporating side of the sys- 
tem by operating at high suction pres- 
sures. If, by the use of sub-cooled 
water, the suction pressure can be kept 


at 45 lb. instead of 20 or 25 lb., the 
capacity of the compressor and_ its 
power per ton of ice will be affected 


very favorably and therefore the cost 
should be materially lower. It was 
true that ice from sub-cooled water was 
not transparent, but it was neverthe- 
less fully as pure as the water it is 
made from. 

Charles H. Herter supplemented Mr. 
Hill’s remarks by stating that in his 
opinion sub-cooled water ice was com- 
mercially not feasible for the following 
additional reasons: It has been found 
extremely difficult to prevent forma- 
tion where the lowest temperature in 
the system prevails, namely, within the 
water coolers, because the temperature 
difference between sub-cooled water 
and ammonia should not exceed 2 deg. 
I’. This range is too narrow for suc- 
cessful continued operation. The water 
coolers having to have especially 
smooth surfaces inside, will be very 
costly, and expensive per ton because 
of the very small temperature differ- 
ence used, which necessitates enormous 
cooling surface and with it radiation 
losses. The saving would not be so 
very great, for at present water and 
liquid ammonia are being forecooled at 
43 lb. back pressure, and the freezing 
tank coils are operated at 25 to 30 lb. 
back pressure. 


Status of Italian Electric- 


Power Industry 


According to the United States Com- 
Reports, April 12, the Italian 
electric-power industry made consider- 
able progress during 1925. The in- 
stalled capacity of central stations ap- 
proximated 1,360,000 hp. prior to the 
war, 2,500,000 hp. at the end of 1923, 
2,860,000 at the close of 1924, and 
5,200,000 hp. at the end of 1925. The 
present available energy is furnished 
by move than 2,000 generating stations, 
100 of which are of major importance. 

The consumption of electric energy 
in 1925 amounted to 7,600,000,000 
kw.-hr., more than three times that of 
1914, when the total was 2,400,000,000 
kw.-hr. Only 8.5 per cent of the energy 


nreree 
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consumed during 1925 was used for 
illumination, the remainder being 
utilized in the various industries and 
for traction. The per capita consump- 
tion of electric current increased from 
70 kw.-hr. in 1914 to 185 in 1925. 

Of the total installed capacity at the 
end of 1925, only 580,000 hp., used as 
stand-by, is steam-driven and _ only 
300,000,000 kw.-hr. were generated 
during that year in these stations. If 
the entire 1925 output had been gen- 
erated by steam, about 10,000,000 tons 
of coal, costing about $80,000,000, would 
have been consumed. 

There are at present more than 100 
water storage reservoirs in Italy, hav- 
ing a total capacity of about 860,000,000 
cum. (30,300,000,000 cu.ft.) An ad- 
ditional 47, having a combined capacity 
of about 700,000,000 cu.m. (25,000,000,- 
000 cu.ft.) are under construction, but 
will not be available for three or four 
years. 

A comprehensive network of high- 
tension lines, which comprised 45,000 
kilometers (28,125 miles) at the end of 
1925, interconnects many of the various 
plants. 

The equivalent of about $95,000,000 
invested in the Italian electric-power 
industry at the end of 1914 had in- 
creased to about $254,800,000 by the 
close of 1925. About $72,000,000 was 
added during the last year alone. 


A Timely Inspection 


Prompted by a request for a special 
inspection, an inspector was detailed to 
examine a large rope-drive wheel that 
could not be made to operate smoothly. 
The master mechanic told the inspector 
that the wheel would not run true but 
wabbled, due, it was thought, to the 
shaft not being properly lined up. 
While the repairmen were preparing to 
line up the shaft, the inspector pro- 
ceeded to examine the mammoth wheel. 

The wheel weighed 43 tons and was 
18 ft. in diameter, with a face width 
of 73 ft., and was mounted on a shaft 
of 212 in. diameter. The inspector 
carefully went over the wheel, giving 
it a minute examination, frequently 
having it turned into different positions 
to permit of a close examination of 
every part. 

The first defect noticed was a slight 
crumbling of the metal on the lugs or 
supports under the binding links of the 


hub. This in itself had not progressed 
far enough to be considered serious 


except that it was evidence of the «lis- 
tortion of the wheel. Later, while down 
on his knees examining the shaft, the 
inspector found a crack in the shaft 
about two inches from the hub. It was 
barely visible at first, but after clean- 
ing the metal in the vicinity, he was 
able to insert the point of the blade of 
a pocket knife into the crack far 
enough so that the knife was supported 
in a horizontal position. It was decided 
to discontinue the use of the shaft 
immediately. 

The engine connected to the wheel 
was one of many in a large manufac- 
turing plant employing thousands of 
men and containing acres of valuable 
machinery and buildings. The inspec- 
tion was therefore timely as it un- 
doubtedly averted a serious accident.— 
The Locomotive. 
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New and Improved Equipment 














Worthington “Coniflo” Deep- 
Well Pump 


In the June 19, 1923, issue of Power, 
a type of deep-well pump known as the 
* Axiflo,” brought out by the Worthing- 
ton Pump & Machinery Corp., New 
York City, was illustrated and described. 
This pump con- 
sisted essentially 
of a number 
of specially de- 
signed impellers 
at vari- 
ous depths in 
the well casing 
to impart an up- 
ward movement 
to the water 
column, guide 
vanes being pro- 
vided = immedi- 
ately above the 
impellers to con- 
vert the velocity 
flow into 
pressure and the 
circumferenti a ] 
tendency into a 
true axial flow. 
This line of 
pumps has re- 
cently been ex- 
tended to include 
the “Coniflo” 
type pump, the 
driving head and 





placed 
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Pig. I D riving impeller of 
head of pump which are illus- 
trated herewith. 

The “Conifio’ 


pump is suited for wells up to 400 ft. 
in depth and has a greater head per 
stage than the “Axiflo” type previously 
described. It is recommended for wells 
over 150 ft. deep where the number of 
mpellers required on a pump of the 
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Fig. 2 





Impeller of “Coniflo” pump 


\xiflo” type would be excessive. The 
ipellers of the “Coniflo” pump are 
noidal in shape, as shown in Fig. 3, 
hich design combines the axial-flow 
rinciple with the radial-flow principle 
’ the centrifugal type of d im- 
Ner, 


eYn-well 





The driving head is the same as that 
used with the “Axiflo” pump, consisting 
essentially of a frame carrying the mo- 
tor and the self-adjusting type thrust 
bearing shown embodied in the frame 


midway between the motor and the 
pump connection. This bearing runs 
submerged in oil, the oil bath being 


water-jacketed. Driving heads are fur- 
nished for direct-connected vertical mo- 
tor or belt drive, and where water must 


be elevated to a considerable height 
above ground level, a_ centrifugal 


booster pump is added and connected to 
the pump shaft at the ground level. 


Spence Type ED Pressure 
Regulator 
A type of pressure regulator oper- 


ated by an auxiliary valve which may 
be located at any convenient point ad- 


jacent to or remote from the main valve, 


Auxiliary Valve B 
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Steam Connection Wii 


steam passes to the auxiliary valve and 
to the pressure chamber above the 
diaphragm D of the main valve. The 
outlet of the auxiliary valve is con- 
nected to the main delivery pressure 
line at the point of desired control. 

It will be seen that as long as the 
auxiliary valve B remains open, there 
will be delivery pressure on the top of 
the main diaphragm PD as the opening 
through the valve B is much greater 
than the small passage C—this will give 
the same pressure on either side of the 
main diaphragm DPD. When the pres- 
sure on the delivery or discharge side of 
the main valve reaches the desired 
point, the auxiliary valve B closes and 
this causes the pressure to build up on 
the top of the diaphragm D and close 
the valve A. Likewise, when the pres- 
sure lowers slightly the reverse takes 
place. This action of course is gradual 
in actual operation. The pressure on 
the delivery side of the main valve is 














Pressure regulator with 


is a recent development of the Spence 
Engineering Co., Inc., Church St., 
New York City. 

teferring to the illustratien, the op- 
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eration of the main valve A is con- 
trolled by the auxiliary valve B con- 
nected as shown with the diaphragm 


chamber cf the main valv2 A. The high 
pressure is connected to the inlet side of 
the strainer EF which is fitted with an 
riftee or restricted connection C on the 
lischarge side and through which the 


ls 











changed as desired by adjusting the 
_% F | 
. | 
Main Valve A 
| 
—>— pLy-> 
Low Pressure 
Side 
auxiliary valve control 
serew F’ on the auxiliary valve. One 
of the advantages claimed for this 
valve is that, by using the high pres- 


sure against a large metal diaphragm, 
positive operation and close regulation 
are secured. 

The regulator is suitable for use on 
air, steam, water, oil or gases. The re- 
striction body C is made of Monel metal 
and is protected against foreign materi- 
als in the steam by the strainer FB. The 
valve is made in sizes from 3} to ® in. 
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Power Companies’ Bid for Musele Shoals 
Wins Majority Support in Committee 


Acceptance of Offer by Combined Fertilizer and Power Companies 


\ppears Certain 


Advantages in Defense and Money 


Return Assured U.S. 


X 7HETHER or not the offer of the 
W Southern power companies’ for 
Muscle Shoals is accepted at this ses- 
sion of Congress, the prevailing opinion 
on Capitol Hill seems to be that this 
offer eventually will be approved. Pro- 
viding that all the power not used in 
fertilizer production is to pass into 
public-utility use, the program — is 
trongly supported by labor, as it is 
expected to provide for the maximum 
amount of new employment. The 
monetary return to the government, 
$183,000,000 over the fifty years, is 
more than twice the return under any 
other offer. 

The Joint Congressional Committee 
which has been considering the Muscle 
Shoals problem since March 15, in co- 
operation with an interdepartmental 
committee of experts, recommended on 
April 26 the acceptance of offers made 
by the Muscle Shoals Fertilizer Co. and 
the Muscle Shoals Power Distributing 
Co. These two companies were formed 
hy thirteen Southern power concerns 
for the purpose of undertaking the 
functions indicated by their names. 

Originally, there were nine bids sub- 
mitted for the government’s properties 
on the Tennessee River. Of this num- 
ber, however, only three were con- 
sidered, and finally the question nar- 
rowed to a selection of either the bid 
of the power companies or that of the 
American Cyanamide Co. Four of the 
six members of the committee sup- 
ported the power companies’ bid. Sen- 
ator Heflin supported the offer of the 
American Cyanamide Co, and Repre- 
sentative James, of Michigan, opposed 
the acceptance of any one of the offers 
submitted. 

Senator Deneen of Hllinois, chairman 
of the joint committee, gave out the 
following summary of the bid from the 
associated power companies: 


\ Tron Dam No » vlome ee & KK 300,000 
BB. lor Dam No and 3 LOO SES 00 
C. Kor Dan No. 2 olone. but 

witl primary horsepower 

inereased — by headwiater 

storage developed by pri 

Vate interest within ten 

venurs ‘ = S136 300,000 
DD. Kor Dams Nos , ind 3 

With primary horsepower 

increased by headwater 

tomiis developed bw pri 

Vitte interest Within ten 

year Saka bloc at cies Gi al oa oo STST.S 4S, 000 


Senator Deneen issued a statement 
on behalf of the majority of the com- 
mittee, a few points of which follow: 

“The committee reaches its accept- 
ance of the bid on the following basis: 

“National defense is adequately 
served by this offer. The present plant 


or its equivalent in respect to capacity 
is to be maintained (until released by 
Congress) in its present state of readi- 
ness for the manufacture of explosives, 
the premises and personnel may be 
taken over by the United States when- 
ever necessary ‘n the interest of na- 
tional defense, and a maximum amount 
of power is rendered available from the 
interconnected system for war indus- 
tries. 

“Agriculture is served by a definite 
program of fertilizer production up to 
and beyond the present capacity of the 
plant. Operation is for the production 
of nitrates primarily with rigid limita- 
tions on profit and strong guarantees 
on performance. 

“In addition to insuring an economic 
program of nitrate and fertilizer pro- 
duction, the bid provides the largest 
monetary return to the United States 
of any of the bids considered. First, 
with the properties as they now stand 
without further expenditures by the 
United States; secondly, they provide 
larger financial returns for increased 
power at these properties due to up- 
stream developments regardless — of 
whether these latter are made by the 
United States or by other interests.” 

Senator Deneen issued the following 
personal statement reviewing his atti- 
tude in favor of the proposal: 

“The majority of the committee favor 
acceptance of the proposal submitted 
by this company. 

“First, because their proposal ade- 
quately met the consideration of na- 
tional defense. 

“Second, because their proposal ap- 
peared to us to be the most beneficial 
to agriculture. <A definite program for 
10,000 tons of fixed nitrogen is provided. 
Production of 20,000 tons of fixed nitro- 
gen within six years is guaranteed and 
production of additional nitrogen as 
assured demand comes from the far- 
mers; Whereas in the proposal of the 
nitrate company (the American Cyana- 
mide Co.) production of nitrogen above 
20,000 tons was contingent on upper 
river developments at large expense. 

“Third, our analysis of the financial 
aspects of the proposal with respect 
to the monetary returns to the govern- 
ment indicate that the ultimate total 
return to the United States would be 
approximately twice the amount which 
the government would receive from the 
nitrate company (the American Cyana- 
mide Co.) offer. 

“Fourth, the Muscle Shoals Fertilizer 
Co.’s contract is guaranteed by the 
Power Distributing Co. and in event 


of default for six months by the Fer- 
tilizer company in the production oi 
fertilizer the government has the right 
to terminate the power lease. There is 
thus provided means for the govern 
ment to take back the electric power 
if fertilizer is not provided. No other 
proposal presented such adequate guar- 
antees and such complete protection to 
the United States. 

“Fifth, the proposal which we have 
recommended does not require appre- 
ciable expenditures by the United 
States, whereas the nitrate company’s 
proposal requires at the outset an ex- 
penditure by the United States of an 
amount estimated at $32,500,000 and 
makes production of nitrate above 
20,000 tons contingent upon additional 
expenditures by the United States 
which might increase the total to 
$75,000,000. 

“Sixth, and lastly, an equitable dis- 
tribution of surplus power under the 
proposal of the Muscle Shoals Power 
Distributing Co. is assured the South- 
eastern States under strict supervision 
and regulation of federal and_ state 
authority.” 


Canada Cold to Proposal 
Nationalizing Water Power 


That there is very little sympathy 
among members of the Canadian Par- 
liament with proposals to nationalize 
water powers, was manifested a few 
days ago during a debate in the House, 
which arose over a motion by J. S. 
Woodsworth, member for Winnipeg, 
calling for nationalization of all water 
powers and coal mines. 

Mr. Woodsworth objected especially 
to the water powers of the Dominion 
being owned and controlled by foreign 
interests. 

The opposite side of the question was 
championed by C. H. Cahan, member for 
Winnipeg, who was supported by lead- 
ers of parties on both sides of the 
House. Mr. Cahan said he was _ pre- 
pared to vindicate the proposition that 
the hydro-electric enterprises of the 
province of Quebec served the public 
as cheaply and_ successfully as_ the 
Hydro Electric Commission of Ontario. 
He contended that Quebec should be al- 
lowed to proceed along the lines of its 
own ideals, which were those of private 
enterprise and initiative. Mr. Cahan 
recognized a distinct difference between 
the mentality of Quebee and that of 
Ontario, asserting that it would be 
to induce it to go in for prohibition. 

There were other reasons why Mr. 
Cahan opposed Mr. Woodsworth’s ideal. 
He looked into the future when new 
sources of electric energy would be dis- 
covered which would render present 
water-power properties almost value- 
less. He maintained that in the 
meantime private ownership was 


more efficient and served the people 
more cheaply than public ownership. 








of 


CO 


fi 


tic 
kn 


du 
in 

the 
W. 
ar 
un 
mé 
Cal 


he; 
an 
up 
me 
pa 


for 


ner 








May 4, 1926 


POWER 


Senator Copeland’s Regulation Coal Bill 
Wins General Approval 


Measure Gives Bureau of Mines Jurisdiction—Authorizes Creation of 


Emergency Board by President—Formal Endorsement Soon 


HE bill for the regulation of the 
coal industry recently proposed by 
Senator Copeland has been approved 
long general lines by the Senate Com- 
mittee on Education and Labor, accord- 
ing to a report published in the New 
York Herald-Tribune, April 29. Pro- 
viding for a bureau of coal industry, 
headed by a director, the original meas- 
ure, as changed, places the jurisdiction 
n the Bureau of Mines of the Depart- 
ment of Commerce. An addition, in 
substance the revival of the 1922 law, 
wives the President the power to name 
a fuel distributor during a period of 
emergency. 
Containing three main provisions the 
bill calls for: 


The authorization of the Bureau of 
\lines to establish a coal division for 
‘act-finding purposes, relating to the 


tabulating and making public essential 
data of the industry, including the cost 
of production, profits, wages, working 
conditions and the like. 


The second part empowers the 
President to create an emergency coal 
board, in the case of serious disputes 
between miners and employers—this 
board to investigate the controversy 
and report whether, if the controversy 
remains unsettled, the condition of dis- 
agreement will deprive the public of an 
adequate coal supply. 

The third provision relates to public 
operation and gives the President power 
in emergency to take over and operate 
any and all coal properties needful to 
provide the publie with fuel. Fuel dis- 
tributors, as under the act of 1922, are 
also provided. Senator Copeland was 
instructed to prepare and resubmit 
the bill with certain minor changes. It 
is expected then to be endorsed and 
reported. 

Senator Copeland said that there was 
danger of another great strike a year 
from this spring, when the contracts 
of the miners and operators in the soft 
coal fields expire. 





International Body Forms for 
Standardization 


A strong movement for the forma- 
tion of an international body to be 
known the International Standards 
Association, to develop and perfect in- 
dustrial standards is now under way 
in a series of discussions being held in 
the Engineering Societies Building, 29 
West 39th St., New York. This effort 
arises out of several international 
undertakings of basic importance, the 
majority of which are in the mechani- 
cal industries. 

Examples of these are the standard- 
ization, on a national seale, of ball 
hearings; the harmonizing of European 


as 


and American screw-thread systems 
upon which interchange and_ replace- 


ment of bolts, nuts and other threaded 
parts depend; unifying specifications 
for zine; and the standardization of 
gaging methods and limits and fits 
necessary to interchangeable manufac- 
ture and mass production generally. 
Electrical questions of the kind have 
for a number of years been effectively 
dealt with by a technical body of world- 


wide scope, the International Electro- 
technical Commission. Other matters, 
iowever, have been without a similar 


entral body to deal with them. 
Advancing industrial demands and 
the growing needs of interchange of 
ndustrial products, equally important 
to manufacturing and importing coun- 
have made the question more 
irgent in recent years, with the final 


tries, 


result of bringing about the present 
nternational conference, which was 
alled by the American Engineering 
Standards Committee. 

A few months ago, C. le Maistre, 
secretary of the British Engineering 
Standards Association, in co-operation 


vith W. H. Tromp and G. L. Gerard, 
ecretaries of the Dutch and Belgium 
issociations respectively, presented a 


definite proposal for the formation of 
an international body. This came be- 
fore each of the national standardizing 


bodies throughout the world, and has 
been fully discussed by them. The 
present conference is an outcome of 


this discussion, with a view to develop- 
ing details of the organization which 
is to be created. 


Higher Operating Pressure for 
Bennings Power Station 


Plans for the design and construction 
of an extension of the Bennings Power 
Station, Potomac Electric Power Co., 
Washington, D. C., are rapidly taking 
shape. The station, which has at pres- 
ent a capacity 120,500 kw., will have in- 
stalled a 30.000 kw. turbo-generator, 


designed for stage-extraction feed- 
water heating, operating at a steam 
pressure of 350 Ib. and 700 deg. F. 


total temperature. 

The existing station is operated with 
a steam pressure of 180 Ib. and the 
new unit will be the first step toward 


higher operating pressures. In addi 
tion, four boilers will be’ installed 
having a eapacity of 1,400 hp. with 


interdeck superheaters, water-cooled 
furnace walls and air preheaters. The 
contract has been placed with Stone & 
Webster, Inc., Boston., Mass. 


Research in Refrigeration 
Gets International Support 


The investigations and experiments 
incident to determining units and stand- 
ards of refrigeration, conducted during 
the last seven years by the United 
States Bureau of Standards, recently 
received additional international recog- 
nition. The International Institute of 
Refrigeration, headquarters at Paris, 
France, has contributed for the use of 
the Bureau the sum of 15,000 frances, 
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transmitted through the National Re- 
search Council, as an evidence of ap- 
preciation of the great value of the 
research work done and to encourage 
the continuation of such research. The 
sentiment as expressed by such con- 
tribution is2 most gratifying and in- 
dicates the need for further research 
work in refrigeration. 

Nearly forty countries are members 
of the International Institute, which is 
confined entirely to direct government 
representation with the exception of the 
United States, which is represented by 
the American Society of Ice and Refrig- 
eration, 


To Found Eriesson Medal For 
Swedish Engineers 


Honoring again the name and 
achievement of John Eriesson,  re- 
nowned scientist and engineer, a_ bi- 


annual gold medal has been established 
by the American Society of Swedish 
Engineers to be awarded to Americans 
of Swedish birth or descent, or to 
Swedish citizens in reeognition of dis- 
tinguished accomplishments in science 
and engineering. 

Awards will be made on reeommenda- 
tion of a medal committee comprising 
four members of the Swedish Academy 
of Engineering Science and four mem- 
bers of the American Society of Swe- 
dish Engineers. At the unveiling of 
the John Ericsson monument at Wash- 
ington, during May, the first award will 
be made, 


. ~ ‘ ‘ 

General Eleetrie Company 

Considers Change in Stock 

The board of directors of the General 
Electric Co., Schenectady, N. Y., at a 
meeting on April 23, approved and ree- 
ommended a plan to change the present 
1,850,000 shares of authorized common 
stock of a par value of $100 each into 
7,400,000 shares of common stock with- 
out par value. The stockholders of the 
company will vote on the proposition at 
the annual meeting in Schenectady, 
May 11, a two-thirds affirmative vote 
of the stockholders being necessary for 
authorization. 


Ontario Commissioner Bitter 
Over “legal Water 
. . Le) 
Diversion 
Commenting the recent power 
project, planning development on the 
St. Lawrence at Long Sault Rapids and 
at the Falls, which was filed with the 
State Water Power Commission, 
Albany, N. Y., by the American Super- 
Power Corporation, C. Alfred Maguire, 
a member of the Ontario Hydro Electric 


on 


Power Commission, declared that no 
request should be made for a revision 
of the treaty between Canada and 


the United States respecting the water 
allotment at Niagara Falls until the 
illegal diversion of water by Chicago 
is stopped. 

It was his opinion that the answer of 
the Canadian Parliament to those inter- 
ests of New York State who are promot- 
ing the latest move should be: “Chicago 
must be stopped from destroying the 
Great Lakes Navigation system before 
any suggestion of a revision of the non- 
existent treaty will be entertained.” 
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S. W. Parr Gives Chandler 
Coal Research Lecture 


The Chandler medal, awarded annu- 


ally by Columbia University for 
achievement in science, was bestowed 
upon Prof. Samuel Wilson Parr, pro- 


fessor of chemistry in the University 
of Illinois, at a ceremony Friday night 


in Havemever Hall, New York. Many 
distinguished men of science attended. 
Professor Parr delivered the annual 


lecture, taking for a topic, “the Consti- 
tution of Coal.” Dealing with prob- 
lems of carbonization, Professor Parr 
called America’s greatest expert in the 
chemistry of coal, told of the produc- 
tion by new methods of a smokeless 
coke of special utility to households, 
which yields gas in abundance. 

“Studies on the constitution of coal 
require an altogether different method 
of procedure from the usual analytical 
processes ordinarily employed,” said 
Professor Parr, who was a member of 
the committee of the American Engi- 
neering Council which made a nation- 
wide survey of coal storage. 

“As a matter of fact, neither the so- 
called proximate nor the ultimate meth- 
ods give any remote information con- 
cerning the real constitution of coal. 
The newer forms of study make use of 
the microscope, by means of which the 
ultimate forms of vegetal matter are 
revealed, 

“Also by means of some solvent such 
as phenol, the coal may be divided into 
two fundamental type constituents, the 
non-coking and the coking compounds. 

“Other methods which give additional 
information involve a study of chemi- 
cal activity and interaction between the 
component parts. 

“As a result of studies along this line 
it is revealed that coals, especially of 


the mid-continental area, are much 
more sensitive in their chemical char- 
acteristics to alterations than the cok- 
ing coals of the eastern part of the 


United States, but by utilizing the in- 
formation thus attained, it is possible 
to follow methods of procedure which 
will conserve these coking constituents 
and result in a coke of excellent density. 
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“Studies of this type on the consti- 
tution of coal, therefore, reveal the con- 
ditions that must be followed. It may 
be said further that these conditions 
suggest what is known as the low-tem- 
perature type of procedure in prefer- 
ence to the higher temperatures of the 
standard coking process. 

“It is further of interest to note that 
by observance of the conditions re- 
vealed by these studies it is possible to 
accomplish a low temperature carboni- 
zation in a cross-sectional area of from 
twelve to fourteen inches, instead of 
the narrower section of five or six 
inches ordinarily assumed to be neces- 
sary. 

“The coke produced was smokeless and 
especially adapted to household appli- 
ances, while the byproducts are of es- 
pecial interest because of the fact that 
under the conditions prescribed a very 
considerable yield of gas is secured— 
from four to four and one half feet 
per pound of coal. 

“The other main by-product, the tar, 
is of interest because of its type, which 
has an established commercial value.” 

Professor Parr was born in Granville, 
Ill., January 21, 1857. He received the 
degree of B.S. from the University of 
Illinois in 1884, and M.S. from Cornell 
in 1885, later studying at the University 
of Berlin, and at the Polytechnikum, 
Zurich. 

During 1885-86 he was an instructor 
in general science at Illinois, and in the 
following year he became _ professor. 
He has held his present chair since 1891. 
A prominent member of the American 
Chemical Society, he is also a fellow of 
the American Asscciation for the Ad- 
vancement of Science and an active par- 
ticipant of other scientific bodies. 

The Chandler Medal was established 
in honor of the late Charles Frederick 
Chandler, pioneer in the chemistry of 
this country and one of the founders of 
the American Chemical Society, which, 
with Columbia and other organizations 
recently honored the memory of Pro- 
fessor Chandler at a public meeting, at 
which addresses were delivered by 
Elihu Root and President Nicholas 
Murray Butler. 


Central Stations Output of Electricity 
and Fuel Consumption, 1919-25 


ASED on the operation of about of the production of electricity and the 
1,000 public-utility power plants, relative consumption of fuel for the 
the Department of the Interior, year 1925, as compared with the pre- 
through the Geological Survey, has vious six years. The more important 
tabulated in summary form statistics of the figures are as follows: 
ANNUAL PRODUCTION OF ELECTRICITY 
Potal — Water Power— ‘ —_ ™ Fuel Power—— 
Kilowatt Nilowatt- Per Cent Nilowatt- Per Cent 
Year Hours Hours of Total Hours of Total 
cl eee Aamo 38,921,000,000 14,606,000,000 37.5 24.315,000,000 62.5 
one ORD 43.555,000,000 16, 150,000,000 37.1 27.405,000,000 62.9 
WR sea sie 40,976,000,000 14.971,000,000 36.5 26,005,000,000 63.5 
Ls ES 47,659,000,000 17, 206,000,000 36.1 30,453,000,000 63.9 
io BRE eae 95,674,000,000 19,348,000,000 34.8 36,327,000,000 65.2 
a, eee 59,014,000,000 19,969,000,000 33.8 39.044,000,000 66.2 
ae EOI OTe gn Ie 65,870,000,000 22,356,000,000 33.9 43,514,000,000 66.1 


ANNUAL CONSUMPTION OF FUEL IN THE PRODUCTION 


OF ELECTRICITY 

; Coal, Fuel oil, 
Year Short Tons Barrels 
Tete vinubeukcavetd 35,100,000 11,050,000 
Cn ERE RS BI ae 37,124,000 13,123,000 
Se hase wae ke eek a 31,585,000 12,045,000 
Ot Re a a 34,179,000 13,197,000 
1923 38,954,000 14,679,000 
924 37,556,000 16,630,000 
1925 


40,222,090 10,246,000 


COAL PER KILOWATT- 
HOUR 
Gas, 

M Cubie Feet Year Pounds 
21,406,000 bo Pe a2 
24,702.000 Eee ais orvace Siarierys a 3.0 
23,722,000 i 1 ee 2.7 
27,172,000 1922.. 2.5 
31,433,000 ee Oe 2.4 
48,443,000 of SERRE 2.2 
46,521,000 1925 i 





as 


VO, 


Vol. No. 18 











| Obituary 








Andrew Charles Loudon, vice-presi- 
dent of The Superheater Company, 
Ltd., Montreal, died at his residence in 
Burlington, Vermont, on April 11, 
after a few days illness from influenza 
and pneumonia. Mr. Loudon was born 
July 7, 1883, at Valleyfield, Quebec. H« 
entered an apprenticeship with th 
Canadian Pacific Railway in 1901 and 
later graduated from McGill Univer- 
sity. Entering the employ of th 
American Locomotive Co., he remained 
in the engineering department until 
1907, when he went with the Grand 
Trunk Ry. Leaving railway work in 
1912, having served with the Delaware 
& Hudson R.R. and the Atchison 
Topeka and Santa Fe Ry., he becam: 
associated with the Simmons-Boardmat 
Publishing Co., and finally with th 
Superheater Co., of New York, in 1917 
in the engineering and service depart 
ments. Three years later he tool 
charge of the Superheater Company, 
Ltd., becoming vice-president, January, 
1921. An A.S.M.E., Mr. Loudon wa 
also a member of the Engineering 
Institute of Canada, the Engineer 
Club of Montreal, besides many social! 
and fraternal organizations. 
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Henry J. Freyn, president of the 
Kreyn Engineering Co., Chicago, Ill, 


is back at his desk after several months’ 
absence due to a sever illness and over- 
work. A long outing in North Carolina, 
it is veported, went far in restoring Mr. 
Freyn’s health. 

Calvin W. Rice, secretary of the 
A.S.M.E., recently arrived in England, 
with Mrs. Rice, on the first stage of hi 
tour of inspection of industrial museums 
abroad. As a trustee of the Museums 
of Peaceful Arts, Mr. Rice will stud: 
the exhibits of Europe, visiting the col- 
lections at the Hague, Munich, Berlin, 
Prague, Vienna and Paris before hi 
return. 

Vern E. Alden, for 
years assistant to the general super 
intendent, Consolidated Gas, Electric 
Light & Power Co., of Baltimore, Md., 
and prior to that in electrical design 
work with the Westinghouse Electric & 
Mfg. Co., has joined the mechanical! 
engineering staff of Stone & Webster 
The new connection dates from May 1. 
1926. 

H. F. Darby, Jr., for more than 20 
years connected with the Cutter Ele 
trical & Manufacturing Co., Philade 
phia, and for the last six years sal 
manager of that organization, has rr 
signed to organize a sales service f 
electrical and power machinery manu 
facturers. Mr. Darby states that h 
is about to visit manufacturing plant 
throughout the country and expects 
establish headquarters in Philadelphi 
about June 1. 


seven or eight 


R. J. Robinson, engineer with Het 
Boiler Co., writes that he is to 
transferred from the St. Louis office 
the firm’s address at Cincinnati, Ohi 
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Walter de L. Carr kas joined the 
Connecticut Light & Power Co., at 
Waterbury, Conn. Mr. Carr served 


intil lately with the Northern 
Gas & Electric Co. 


Indiana 


Hartley Rowe, until recently engi- 
neer with Lockwood, Greene & Co., 
Boston, Mass., is now associated with 


he United Fruit Co., 
in the same city. 


Ts 


with headquarters 


D. Graham, who 


formerly repre- 
ented the Republic Iron & Steel Co. in 
ts New York office, has assumed charge 
if the Cleveland territory of Reading 
fron Co. His address is 850 Euclid 


Avenue, Cleveland. 








Business Notes 














Webster Talmadge, engineering spe- 
ialist, with offices until recently at 150 


Broadway, New York City, has removed 
to new headquarters at 50 Church St. 

Barrett-Christie Company, 37 South 
Clinton Chicago, is now represent- 
ing, as agent in that city, Kieley & 
Mueller, 34 to 38 West 13th St., New 
York City, manufacturers of steam, 


water and air specialties. 


The Foote Bros. Gear & Machine Co., 


15 North Curtis St., Chicago, Ill., has 
recently appointed T. R. Saunders, 180 
Milk St., Boston, Mass., as its repre- 
entative for Rhode Island and _ the 
eastern half of Massachusetts. This 
office is under the direction of J. R. 
‘hays, of the New York City office. 


The Lindley-Dunning Manufacturing 
2, 5120 Wakefield St., Germantown, 
hiladelphia, Pa., recently incorporated, 
ports that it will manufacture pumps 
nd equipment for electric refrigera- 
on in any quantity. The new company 


headed by Elmer D. Dunning, for- 
erly vice-president and general man- 
ser of the Dunning Compressor Co., 


Holmesburg, Philadelphia. 

C. Cryster and R. J. Pask, of Chicago, 
ave united to carry on a consulting 
engineering business in which they will 


pecialize on power-plant and_ indus- 
trial-steam problems and the service 
management of isolated plants and 


uuldings. The new firm began opera- 
tions on May 1 with office space in the 
Tribune Tower, 435 North Michigan 
\ve, 
The Jos. Hays Corporation, Michigan 
ity, Ind., manufacturer of the Hays 
raft gages, flue gas analyzers, CO: -re- 
ders, and other combustible instru- 
ents, announces a slight change in 
ime to The Hays Corporation. Joseph 
V. Hays, who founded the business in 
07, has disposed of his entire holdings 
the company in order that he may 
vote all of his time to his practice as 
‘onsulting engineer, with headquarters 
the Orpheum Bldg., Tulsa, Okla. 
lilip T. Sprague, who has been closely 
sociated with the company for a num- 
’ of years as vice-president and gen- 
il manager, has been elected 
nt. 


presi- 
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Coming Conventions 





American Boiler Manufacturers As- 
sociation. bD Glanzer, S40 
Rockefeller Bldg., Cleveland, Ohio. | 
Annual convention at Homestend, 
Hot Springs, Va., June 1-2. 

American Institute of Electrical 
Engineers. KF. L. Hutchinson, 29 
West Sth St., New York City 
Regional meetings: Madison, Wis., 
May 6-7, and at Niagara Falls 
May 26-28. Annual convention at 
White ee Springs, W. Va., 
June 21-2 

American oder of Steam Engineers, 

W. S&S. Wetzler, aS N. 44th St.. 
Philadelphia, Pa. Annual conven | 
tion at Moose Hall, Philadelphia } 
June 7-11. 

American Refractories Institute, 1). 

A. Texter, 2202 Oliver Bldg ee 
burgh, Pa. Annual — 
Bellevue-Stratford Hotel, Phi ie 
delphia, Pa. May 12. 

American Society for Testing snsniede 
rials. C. L. Warwick, 1515 Sprue 
St., Philadelphia, Pa ( it ieee 
at Haddon — Atlant ic ‘ity, 

N. J., June 21- 

The Americ an danbeke of Heating and 
Ventilating Engineers, A. V 
Hutchinson, 29 West 39th St., New 
¥York City. Annual convention al 
Lexington, Ky., May 26-28 

American Society of Mec hanieal En- 
gineers. Calvin W. Rice, 29 West 
39th St., New York City. Regional 
meeting at Providence, R. Miy 
»-6 satelge convention at San 
i rancisco, Calif., June 28-30 

American M) shes: Works Association. 
Ww. . Niesley, Assistant to Sec., | 
170 Broadw: ry, New York City | 
Annual convention at Hotel Statler, | 
Buffalo, N. Y., June 7-12 

Association of Tron & Steel Electrical 
Engineers. John F. Kelly, 1007 
Empire Bldg., Pittsburgh, Pa. lkx- 
position and convention at Hotel 
Sherman, Chicago, Ill, June 7-10 | 

Master Boiler Makers Association. | 
Harry D. Vought, 26 Cortlandt 
St.. New York City. Annual con- 
vention at the Statler Hotel, | 
Buffalo, N. Y., May 25-26 

National Association of Stationary | 
Engineers. Fr W Raven, 117 | 
South Dearborn St., Chicago, 
Convention at Atlantic City, begins 


Sept. 14. Mrroneously 
Sept. 6-11. Annual 
and exhibitions of 


announced 
conventions | 
state association 


as 


are scheduled as follows: Indiana | 
State Association, EF. LL. Clifford, | 
6553 South Union St., Kokomo, 

Ind., Convention at Lafayette, Ind., | 
May 10-15; Kansas State Assoecia- | 
tion. H. S. Dukes, School for the | 
Blind, Kansas City, Mo Conven | 
tion at Abilene, Kans., May 19-21; 
Ilinois State Association. O } 
Jacobsen, S37. Lakeside, Place | 
Chicago Convention at Deeatun | 
Ill., June 2-4; New England States | 


Freeman 1. 
Taunton, Mass 


Association, 
Briggs St., 


Tyler, 32 | 


Conven 


tion at New Bedford, Mass., June | 
16-19; Ohio State Association. | 
T. S. Garrett, 2622 E. Second St.. | 
Davton, Ohio, Convention at New 
ark, Ohio, June 17-19; Connecticut 
State Association, George TF. IKlop 
fer, 30 East Pearl St., New Haven | 
Conn., Convention at Norwich, 


Conn., June 25-26: Wisconsin State } 
Association, R. 1. Scott, Mau Claire, 
Wis Convention at Milwaukee, } 
Aug. 3-6: Minnesota State Asso- | 
ciation, C. A. Nelson, S800) 22nd 
Ave., Dy Minneapoli Minn 
Convention at Rochester Minn 
Aug 1-6; New Jersey state | 
Association, S. G Dalryvmplk | 
111 Hutton St., Jersey Citv. Con | 
vention at Atlantic City, Sept. 12; 
Pennsylvania State Association, | 
Frank J. MeCarron, 8647 North | 
lith St., Philadelphia, - Convention | 
at Philadelphia, Sent. 12-15 | 

National Board of Boiler and Pres- | 
sure Vessel Inspectors calls atten | 
tion to the fact that the date of the 
organization’s annual meeting a 
Chicago has been changed from 
May 17-19 to May 24-26. 

National District Heating Associa- 
tion, Le. Gaskill, Greenville, 
Ohio Convention at Niagara 
Hotel, Niagara Falls, June 1-4. 

National Eleetrie Light Association. 

A. Jackson Marshall, 29 West 39th 
St New York Cits Forty-ninth 
convention and manufacturers’ ex 
hibition, Atlantic Citv, May 17-21 








Trade Catalogs 



















































Pumps—De Laval Steam Turbine Co., 
Trenton, N. J., Catalog -1079 de- 
scribes the mine pumps manufactured 
by this company. 


General Equipment—Ernest E. Lee 
Co., 115 South Dearborn St., Chicago, 
Il. <A descriptive illustrated booklet of 


the products of more than a dozen 
manufacturers making feed-water ree- 
ulators, ring’ coal crushers, boiler 
feed pumps, piping, valves, expansion 


joints, 
ments, 


recording and indicating instru- 
blowers, 


soot magnetic separa- 
tors, and minor accessories, distributed 
by this company. Catalog 26, 





| Fuel Prices 











COAL 


The following table shows the trend 





of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 

Bituminous Market April 26 
Net Tons Quoting 1926 
Pool 1 New York...... $2. 500, $2.85 
Smokeless... Boston, bbs ars 1.43 
Cleartield : BOBCORY 05.50 cx 1.75@ 2,00 
Somerset. OCIS, ¢. 0 arncs 1.85@, 2.10 
Kanawha Columbus...... 1.40 1.70 
Hocking Columbus..... 1.40@ 1.70 
Pittsburgh..... Pittsburgh..... 1.90 2. 
Pittsburgh eas 

slack Pittsburgh 1.50@ 1. 
Franklin, Ill Chieago 2.357 2.5 
© —_ il, Wl ¢ Chicago 2.00% 2 
Ind, 1 Vein, Chieago 2. 1000 2. 
West ‘Ky Louisville 1 000 1.5 
S. Is. ., Ky. . Louisville he 1.35@ 1,5 
Bie “am . Birmingham... .. 1.75 2. 
Anthracite 
Gross Tons 
Suckwheat No.1. New York... 1.75@ 3 
Buckwheat No.l. Philadelphia. 2.25 3. 
Birdseye........ New York 1.00(@ 2 

FUEL OIL 

New York—Apr. 29, light oil, tank- 
car lots; 28@34 deg. Baume, 5c. per 
gal.; 36@40 deg., 63c. per gal., f.o.b. 
sayonne, N. J. 

St. Louis—Apr. 21, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $2.15 per 
bbl.; 26@28 deg., $2.20 per bbl.; 28@ 
30 deg., $2.25 per bbl.; 30@32 dez., 
$2.30 per bbl.; 32@36 deg., gas oil, 
per gal.; 38@40 deg., 6.5¢. per gal. 

Pittsburgh—April 27, f.o.b. loeal re- 
finery; 80@34 deg., fuel oil, 6c. per 
gal.; 86@40 deg., fuel oil, 62¢. per gal. 

Dallas—Apr. 12, f.o.b. local refinery 
26@30 deg., $1.58 per bbl. 

Philadelphia—Apr. 14, 27@30 deg., 

=. tr: $2.37 per bbl.; 18@22 deg., 


$1.98¢ 
per bbl. 


$1.99; 13@19 deg., $1.74@$1.80 


Cincinnati—April 26, tank-car 
f.o.b. local refinery, 24@26 deg. 
64¢ per gal.; 26@30 deg., 
380@32 dee., per gal. 


20, 


lots 
Jaume, 
69ce. per gal.; 
Te. 
Chicago—Apr. 
Oklahoma, freight 


tank-car lots f.o.b. 


to Chicago, 


IZc. per 
bbl.; 24@36 dee., $1.40@$1.45 bbl. 
26@30 dee., $1.50@$1.60; 30@32 de ., 
$1.65@$1.70 

Boston—Apr. 26, tank-car lots, f.o.b 
12@14 deg. Baumé, 44c. per gal.; 


28@32 deg., 5.85¢c. per gal. 
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New Plant Construction 
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7 Little Roek—Morgan Utilitie Ine., 
M. i Morgan, Pres., El Dorado, plans the 
construction of a 50 ton ice plant on the 
Little Roek-Hot Springs highway. Icsti- 
mated cost $S0,000, 

California Pr. TR. Cross, 550 Montgomery 
St., San Francisco, is having plans prepared 
for the construction of a power develop- 
ment including diversion dam, canal, tunnel, 
ete. on Deer Creek in Tehama County to 
develop 18,629 hp, IXstimated cost ap- 
proximately $1,500,000 W. Van Norden, 
Mills Bldg, San Francisco, is engineer. 

Calif... Long Beach—Long Beach Ter- 
minal Warehouse Co., is having plans pre- 
pared for the construction of a warehouse 
and cold storage plant on Water St. Msti- 
mated eost &150,000 In. Hi. Cline, Petro- 
leum Security Iildg., Los Angeles, is 
architect 

Calif., Los Angeles—lIlauser Packing Co. 
300 Kast 8th St., 





received low bids for 
th construction of a cold storage plant 
from Thorleifson & Platt, San Fernando 
sldg~. $112,092. 

Calif., Los Angeles—Sun Realty & Invest- 
ment Co., 742 South Hill St., awarded con- 
tract for the construction of 12 story office 


und stores building at 7th and Flower Sts. 
to J. Ve. MeNeil (o., 5860 South Park Ave 
Wstimated eost $4,000,000, Steam heating 
system, 9% elevators, etc. will be installed. 
Calif., San Jose — J. A. Kidward, 17 


North First St., is having preliminary plans 
prepared for the construction of a 14 story 
hotel, theatre, office and stores building 
at First and Santa Clara Sts. Estimated 
cost $2,500,000. H. Fischer, 17 North First 
St., is architect 

Calif., Santa Ana—Santa Ana County is 
having plans prepared for waterworks im- 
provements including a deep well, pump and 
motor, booster pump and motor, 100,000 
gal. elevated steel tank, ete., here. W. K. 
Hillyard, Santa Ana, is engineer, 

Conn., Marlborough— Town plans the con- 
struction of an electric light plant, south 
of falls and Marlborough pond. 


Conn., New London—Bureau of Yards 
and Docks, Navy Dept., Washington, D. C., 
will receive bids until May 12 for the con- 
struction of an automatie refrigeration and 
cold storage plant including a 2 ton motor- 
driven ammonia refrigerating machine, etc. 
at Naval Submarine Base here. 

Wh, Chieago—F. Recklenberg, 29 South 
La Salle St., is receiving bids for the con 
struction of a 138 story apartment at 442 
Wellington Ave Estimated cost $750,000, 
R. A. Northquist, 77 West Washington St., 
is architect \. Johnson, 77 West Washing 
ton St., is engineer, 

Til., Kewanee—City plans improvements 
to waterworks including 2 units of pumping 
equipment, new well, ete. Istimated cost 
$50,000, J G Palmer, City Hall, is 
engineer. 

W., Olney—City is having preliminary 
plans prepared for the construction of a 
waterworks system including pumping 
equipment, ete Estimated cost $100,000, 
Mdward Flad Co., 1312 Chemical Bldg., St 
Louis, Mo., is engineer, 


W., Peorin—City plans an election July 
20 to vote $500,000 bonds for improvements 
to park system including exhibition rooms, 
steam plant, ets 

lil., Warsaw City will soon receive new 
bids for the construction of a 250 gp.m. 
sand filtration plant including pumps, mo- 
tors, 100,000 gal. tank on tower, ete. Esti- 
mated cost F230,000 Mdward Flad & Co. 
1312 Chemical ldg., St. Louis, Mo., is engi- 
heer, Former bid re je ected. 





Ila., Sioux City-—-Sioux City Gas & Flee- 
trie Co., will build a 1,000 kw. emergency 
turbine for Sioux Station, 11,000 v.. 3 > ph., 
power circuit for Packing Llouse Dist., one 
four ky ind two 11 kv. substations, 55 
mi. 66 Kv. high tension transmission link 
from Storm Lake to Rutland by day labor 
Work will be done under the supervision of 
l G. LL. Contracting Co., Broad and Areh 
Sts., Philadelphia, Pa 

Mass., West Quiney (mail Braintree)— 
Granite Tee Co. Inc., 550 Adams St., Quiney, 
will build an artificial ice plant here Esti 
mated cost $40,000. Drivate plan: Work 


will be done by separate contracts under 
the owner’s supervision. 

Mich., Melvindale (Dearborn P. O.)— 
Village is having plans prepared for the 
construction of a sewage pumping station 
including two 4,000 and one 2,000) g.p.m. 
vertical motor driven centrifugal pumps, 

Miss., Biloxi—DPeople’s Ice Co., L. Elder, 
Gen. Megr., will build an ice plant.  Esti- 
mated cost $50,000. Work will be done by 
day labor. 

Miss., Gulfport—City Commissioners, will 
receive bids until May 29 (extended date) 
for furnishing and installing one 1,000 and 
one 1,500 g.p.m. motor driven eentrifugal 
pumps direct connected to a 1154 ft. head. 

Mo., New Madrid—City is having prelimi- 
nary plans prepared for the construction of 
nu complete sanitary sewer system including 
pumping plant, ete. Mstimated cost $65,000. 
KMdward Flad Co., 1312 Chemical Bldg., 
St. Louis, Mo., is engineer. 

Mo., St. Louis—Bd,. of Public Service, A 
Pritchard, Dir., will receive bids until May 
25, for foundation and = sub-structure for 
power plant at Hloward'’s Bend waterworks, 


Iistimated cost $325,000, 

Neb., Nelson—City, J. J. Pfeiffer, Clk, 
will receive bids until May 7 for improve- 
ments to waterworks including two 250 
g.p.m, vertical centrifugal pumps direet con- 
nected to three hp. 220 v. motors, one 1,000 
and two 250 g.p.m. horizontal centrifugal 
pumps direct connected to three hp., 220 v. 
motors, pump house, dam, spillway, ete. 
estimated cost $30,000. Henningson Engi- 
neering Co., National Bldg., Omaha, is 
engineer 


N. 4, Cape May Mayor and Commis- 
Sioners will receive bids until May 11° for 
the construction of a pumping station, 2,- 
5hOO,000 gal. daily capacity. Cont. 1, fur 
nishing and installing one 120 hp. and one 
{$0 hp. Diesel engines direct connected to 
generators, one 386 kw. generator; Cont. 3. 
mechanical equipment including motor 
driven centrifugal pumps, vacuum pumps, 
switchboard, ete Remington & Vosbury, 
bo Cooper St., Camden, are engineers. 

N. 4... Jamesburg — Institutions and 
\gencies, W. J. Ellis, Comr., Trenton, will 
receive bids until May 10, for pump house, 
pump, 250,000 gal. water tower, artesian 
well, ete., for State Home for Boys here. 
Kstimated cost $35,000. A. B. Mills, 635 
ftroad St., Trenton, is engineer. 

N. J... Newark—Newark Arena & Amuse- 
ment Corp., ¢c/o J. W. Franklin Co., 80 
Wall St., New York, N. Y., having plans 
prepared for the construction of a_ hotel 
and theatre building including ice skating 
rink, swimming pool, ete., at Market Plaza. 
Estimated cost $5,000,000 N. Harris, 20 
Branford Place, is architect 

N. J., Plainfield—Plainfield Ice & Supply 
Co., 222 Madison Ave awarded general 
contract for the construction of an_ ice 
plant to Wigton-Abbott Corp., 552 West 
23rd St., New York, N. Y. Estimated cost 
$75,000. 

N. Y., Kings Park—State Hospital Com- 
mission, Capitol, Albany, will reeeive bids 
about May for eleetrie generators and air 
compressors for Kinks Park State Hospi- 
tal S. W. Jones, Capitol, Albany, is state 
architect. 

N. Y¥., New York—M. A. Fitzgerald, c/o 
Buchman & Kahn, 49 West 45th St., Archts., 
is having plans prepared for the construc- 
tion of a 23 story office building at Broad- 
way and 37th St. Estimated cost $1,900,000 

N. ¥., New York—A. KE. Lefcourt, 1351 
Broadway, plans the construction of three 
23 story office and loft buildings at 22nd 
St. and 7th Ave., 25th St. and 7th Ave 
and 23rd St. and 7th Ave. Estimated cost 
$7,000,000, $10,000,000 and $8,000,000 re- 
spectively. Architect not selected. 

N. Y¥., New York—Lower Broadway Prop- 
erties, 386 West 44th St., awarded contract 
for the construction of a 35 story office 
building at Broadway and New St., to 
(. L. Fraser, 50 Kast 42nd St. Estimated 
cost $2,500,000 

N. D., Willow City Rugby Light & 
Power Co.,, c/o M \. Erickson, Rugby, 
has acquired the municipal plant and plans 
the installation of a 90 kva. oil engin: 
unit here, also line from Rugby to Barton 
au distance of about 27 mi. 











O., Cleveland—City will receive bids unti 
May 6 for the construction of substructurs 
for pumping station with two 100° g.p.m 
ejectors at Barberton Avenue Creek. Esti- 
mated cost $25,000, R. Hoffman, City 
Hall, is engineer. 

Okla., Chandler — City voted $80,060 
bonds for imprevements to waterworks in- 
cluding new reservoir, wells, pumps, mo- 
tors, elevated tank, ete. Benham Engi- 
neering Co., Gimbel Bldg., Kansas City, 
Mo., is engineer 

Okla., Chiekasha—O. L. Bingham, awarded 
contract for the construction of an addition 
to ice plant to A. J. Puekett. lostimated 
cost $45,000, 

Okla., Covington—City plans an election 
to vote $385,000 bonds for improvements to 
waterworks including deep well pumps and 
motors, mains, ete. Cc. A. Wood, Still- 
water, is engineer. 

Okla., Enid—City voted $215,000 bond 
for improvements to waterworks ineluding 
pumping equipment, mains, ete. y: 
MeGruder, is engineer. 





OkKla., Wagoner—City is having prelimi- 
nary plans prepared for the installation of 
a new 250 hp. Diesel engine and generator 
unit in electric light plant Istimated 
cost $30,000. Kngineer not selected. 

Pa., Philadelphia—John M. Driver, Inc., 
1644 North 55th St., will soon award con- 
tract for the construction of a faetory in- 
cluding boiler room at 57th and Lancaster 
Sts. Stetler & Dysher, Jefferson Bldg., are 
architects, 

Pa., Sharon — Sharon Steel Hoop (Co., 
S. P. Ker, Pres., plans to electrify mills 
8 and 10 and remodel unit 14, also the con 
struction of a gas plant and boiler house 
Estimated eost 500,000. G. S. Warren 
c/o owner, is engineer 








Ss. D., Sioux Falls City has retained 
Maury & Gordon, 53 West Jaekson Blvd 
Chicago, Ill., Eners., to make plans for it 
provements and extensions to waterwork 
including new pumping unit, 400 hp. Diese! 
oi) engine connected to a 270 kw. genera 
tor; and double power pump 3,200 g.p.n 
500,000 gal. elevated tank, ete. Estimated 
eost $150,000, 


Tex., Abilene—Abilene Cotton Oil (Co.. 
Will soon receive bids for the construction 
of a cotton oil mill, 160 ton daily capacity, 
including electric power plant, ete. Esti- 
mated cost $250,000. Private plans. 

Tex., Crosbyton—O. H. Hammer, Chilli- 
cothe, plans the construction of a 15 ton 
ice plant. Estimated cost $28,000. Pri- 
vate plans. Work will probably be done 
by day labor. 

Tex., Edinburg — City plans extension 
and improvements to water and. light 
plants. A. J. Ross, is mayor. 

Wis., Edgerton—City, C. A. Hoen, Clk 
plans improvements to waterworks includ- 
ing a new well, 600 ft, deep, and installa 
tion of one 500 g.p.m. motor driven pump 
W. G. Kirchoffer, Dean Bldg., Madison, 
engineer. 

Wis., Sheboygan — Northfield Co., i 
Schultz, Mgr., 18th St. and Martin Ave 
is having plans prepared for the construc 
tion of a 4 story factory including light 
and power plant. Estimated eost $50.00: 
Kk. Juul, Security Bank Bldg., is architect 

Wis., Soldiers Grave—Interstate Pow: 
Co., H. C. Ortin, Mer.. Dubuque, Ta., plat 
the construction of a hydro-electric pow: 
plant, here. Estimated cost $75,000. Eng 
neer not selected 

Ont., Toronto—Toronto Rail & Harbou 
Terminals Ltd., 84 King St.. EL. awarde: 
contract for the construction of an 8 stot 
terminal including main and cold. stor 
warehouses, power house, 





\ ice mManufactu 
ing plant, ete. to Parklap Construction 
Corp., 84 Pine St... New York. WN. ¥. 
mated cost approximately $5,000,000. 

Quebec—New Quebee Central Light & 
Power Co., Ltd.. Montreal, had plans pre 
pared for the construction of a dam 
Beaumont River, here, to develop 2 electri 
units to furnish electricity to Maddingto1 
and Sounding Lake. 


Esti 








Z.. Wellington—Public Works Su 
pli and Tenders Board, will reeeive bid 


until May 25 


s 


| ® for metering and switehboar 
equipment, also switchboard gear and ac 


ecessories, 


ac 











